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bound to benefit the patient' 
THERAPEUTIC BILE 


in biliary surgery 


improves preoperative condition 


¢ flushes liver stones into surgical zone? 
protects against liver injury? 


enhances postoperative results 


¢ true hydrocholeresis combats ascent of infection! 
* prevents postcholecystectomy syndrome? 


« helps dislodge residual calculi and mucous plugs 
(three-day biliary flush)>-6 


Decholin’ana Decholin Sodium’ 


Decholin Tablets (dehydrocholic acid, Ames) 3% gr. (0.25 Gm.). 
Decholin Sodium (sodium dehydrocholate, Ames) 20% aque- 
ous solution; ampuls of 3 cc., 5 cc. and 10 cc. 


(1) Schwimmer, D.; Boyd, L. J., and Rubin, S. H.: Bull. New 
York M. Coll. 16:102, 1953. (2) Rosser, J. H., and McCall, 
R. A.: U. S. Armed Forces M. J. 5:658, 1954. (3) Lichtman, 
S. S.: Diseases of the Liver, Gallbladder and Bile Ducts, ed. 
3, Philadelphia, Lea & Febiger, 1953, vol. 2, pp. 1150, 1229, 
1302. (4) Berk, J. E., in Portis, S. A.: Diseases of the 
Digestive System, ed. 3, Philadelphia, Lea & Febiger, 1953, 
pp. 573, 580. (5) Best, R. R.; Rasmussen, J. A., and Wilson, 
C. E.: A.M.A. Arch. Surg. 67:839, 1953. (6) Behrend, A., 
and Steppacher, L. G.: Am. J. Surg. 87:520, 1954. 
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| a pioneer local anesthetic* | 


NOVOCAIN “most frequently used for subarachnoid 
block as well as for other forms of regional 


analgesia ...”* 


dependable LOCAL 
e REGIONAL 


e SPINAL ANESTHESIA 


RAPID ONSET* 
LOW TOXICITY* 


e WIDE MARGIN OF 
SAFETY * 


Safely and successfully 
employed in millions 
of cases... 


*Bonica, J. J.: The Management of Pain. Philadelphia, Lea & Febiger, 1953, p. 475. 


For spinal anesthesia: 
Novocain crystals in ceramic imprinted ampuls, 


N ‘@) Vv © C A i N ® each containing 50 mg., 100 mg., 120 mg., 150 


mg., 200 mg. and 300 mg. Novocain solution 10 
per cent, ampuls of 2 cc. (200 mg.). 


For other regional analgesia: 


\\l/ Novocain solution 1 per cent and 2 per cent in 
= _ ceramic imprinted ampuls and in vials of 30 cc. 
WINTHROP and 100 ce. (Other concentrations and forms with 


and without vasoconstrictors.) 


Novocain (pioneer brand of procaine hydrochloride), trade- 
mark reg. U.S. Pat. Off. 


Same inc. New York 18, N. Y. Windsor, Ont. 
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Lower Nephron Nephrosis 


I. A Pathogenesis for Degeneration of the Kidney 


CARL O. RICE, J. H. STRICKLER AND NATHANIEL LUFKIN 


The pathogenesis of lower nephron nephrosis for a long time 
eluded specific identity. A group of serially studied patients 
suffering from electrolyte imbalance who subsequently died 
demonstrate that the electrolyte imbalance only could not be 
ruled out as a factor consistently associated with the post- 
mortem findings of tubular degeneration. 


Il. The Function of the —" When Tubular De- 
generation Exists .. 558 


CARL’0O. RICE AND J. H. STRICKLER 


Electrolyte balance studies conducted throughout the period 
of time in which the patient suffered an electrolyte imbalance 
and, in accordance with the preceding article, presented 
tubular degeneration of the kidneys at postmortem exami- 
nation, indicates that in tubular-damaged kidneys the excre- 
tion of sodium and chloride is markedly diminished whereas 
the excretion of potassium and nitrogen are only slightly 
diminished. 


Contents Continued on Page 5 


The American Journal of Surgery is published monthly by The American Journal of 
Surgery, Inc., 49 West 45th Street, New York 36, N. Y. Yearly Subscription, $15.00 
U. S. A.; $16.00 Canada; $17.00 Foreign including Pan-American Countries. Single 
Numbers $2.00; Special and Symposia Numbers $4.00. Reentered as second class matter 
February 7, 1951, at the Post Office, New York, N. Y., and on February 7, 1951, at York, 
Pa., under the Act of March 3, 1879. October, 1955—New Series, Volume go, No. 4. 
Copyright, 1955, by The American Journal of Surgery, Inc. 


Manuscripts: All manuscripts should be addressed to the Editorial Office of the 
Journal, 49 West 45th Street, New York 36, N. Y. 


Change of address must reach us one month preceding month of issue. 


ADVERTISING REPRESENTATIVES 
New York: P. A. Porter, P. D. Brewer, Chicago: R. H. Andrew—rranklin 2-3861 
H. D. Robinson—sudson 2-3090 


Pasadena: Ren Averill—ryan 1-9291 


3 


. 
4 
| 
| | 
‘ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i] 
| 
| 
a 
| 


Vitamins 
plus 400 calories per lite 


X solutio: 


ied 


rintid. 


rt® 10% with therapeutic formula vitamins in w: 


n 


the recommended daily allowa 
pyridoxine, and niacinamide, and 
_ than 5 times the allowance of ribs 
nded by the National Research Ce 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES ¢ EVANSTON, ILLINOTS 
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Biliary System Inflammation and Cholecystitis. 

A Study of 200 Liver Biopsies Done at Cholecystec- 
P. B. SAVORY, J. A. SHIVELY, P. C. TALBERT AND 

H. D. CAYLOR 


Two hundred cases of liver biopsy were studied in patients 
with gallbladder disease, 97.5 per cent with stones. The authors 
believe that further study is warranted due to lack of a control 
group. 


Dupuytren’s Contracture. A Statistical Study .. 508 
JOHN YOST, THOMAS WINTERS AND HERBERT C. FETT, SR. 
Dupuytren’s contracture occurs in 2 to 3 per cent of the popu- 
lation and is directly proportional to the age group of those 


examined. Incidence in the right and left hand and racial 
incidence are given, as well as the significance of trauma. 


Correction of Internal Rotation of the Thigh in 
Spastic Paralysis by the Durham Operation. . . 572 
MELVIN BRENT WATKINS 


This study evaluates twenty Durham operations for the cor- 
rection of internal rotation deformity of the thigh in selected 
cases of spastic paralysis. 


Gunshot Wounds of the Tarsal Joints . . . . 575 


CAPT. GEORGE E. OMER, JR., RALPH E. REINER AND 
COL. JOSEPH W. BATCH 


A review of the problem of gunshot wounds of the tarsal 
joints, with methods of treatment based on 102 cases. 


Non-perforating Wounds of the Abdomen . . 580 


JAMES T. HELSPER 
Fifty-five patients with non-perforating abdominal wounds 
were seen at Queens General Hospital (New York) during the 


period from 1948 to 1952. The method of injury, diagnosis, 
management and sequelae are discussed. 


Volvulus of the Sigmoid Colon. . . . 588 
J. L. FARRINGER, JR. AND HARWELL WILSON 


Seventeen cases of volvulus of the sigmoid colon are reported, 
with the incidence of the disease, its etiology and pathology. 


Vulvectomy with Skin Graft in the Treatment of 
Leukoplakia and Carcinoma . 593 
FRANCES C. SCHAEFFER, KERWIN MARCKS, 


ALLAN TREVASKIS, MILTON TUERK AND 
LYSTER GEARHART 
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HERE’S HOW 


POLYSAL’ 


HELPS YOUR PATIENTS 
1 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity! 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid! 


4 


POLYSAL induces copious excretion 
of urine and salt! 


Polysal, a single 1.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose—500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE” MAKE 


POLYSAL 


YOUR ROUTINE PRESCRIPTION 


CUTTER 


\— 4 


CUTTER Laboratories 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- 
ing Plasma Concentrations with 
Increased Potassium for Routine 
Fluid and Electrolyte Replacement. 
J.A.M.A., March 8, 1952. 
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The authors discuss the etiology, symptomatology and treat- 
ment of leukoplakia and carcinoma of the vulva. A method of 
closure of the vulvectomy defect is described using primary 
skin graft of split thickness, and illustrative cases are presented. 


BRONCHOPULMONARY DISEASES— 
FUNDAMENTAL CONSIDERATIONS IN 
MANAGEMENT 
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of Acute Pneumonias . . 601 
PAUL BUNN 


Allergic Manifestations in the Respiratory Tract, 


JOSEPH HARKAVY 


Use of Corticotrophin and Corticosteroids in Pul- 


M. S. SEGAL, J. A. HERSCHFUS AND A. SALOMON 


Use of Exsufflation with Negative Pressure in Post- 
operative Patients . ........ 637 


EDWARD K. WILLIAMS AND DUNCAN A. HOLADAY 


Indications for Tracheotomy Following Thoracic In- 
juries or Operations. . . . . . . 641 
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Management of Impaired Respiratory Function. . 648 
JAMES L. WHITTENBERGER 


Anesthetic Management of Patients with Altered 
Pulmonary Function . . ........ 653 


JOSEPH G. GIUFFRIDA AND DANTE BIZZARI 


The Importance of Rehabilitation in Thoracic Sur- 
ALBERT HAAS AND HOWARD A. RUSK 


Selection and Management of Patients with Pul- 
monary Diseases for Air Travel . . . . . . 665 


BURGESS GORDON 
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VALLESTRIL”°—THE SELECTIVE ESTROGEN 


‘Target Action’ on Vaginal Mucosa 


**Vallestril is an effective synthetic estrogen... 
singularly free from toxic effects and 


complications, especially uterine bleeding.”* 


= 


Sse 
Adult vaginal epithelium maintained by estrogen activity. During menopause, mucosa reverts to the infantile type. 


= 


G 
(LPL LOLOL 
Postmenopausal mucosa—thinning and atrophy of layers. Vallestril slows transitional phase during menopause. 


Vallestril, brand of methallenestril, is preferen- the pain of postmenopausal osteoporosis and the 
tially indicated whenever estrogens are of value. pain of osseous metastases of prostatic carcinoma. 


Its selective “target action” is on the vaginal DOSAGE: Menopause: One tablet (3 mg.) two 
rerananiane with a minimal effect = the endome- or three times daily for two or three weeks, fol- 
trium and, therefore, the incidence of withdrawal lowed by one or two tablets daily for one month 
bleeding is exceedingly low. or longer depending on the patient’s response to 
therapy. Supplied only in scored tablets of 3 mg. 
G. D. Searle & Co., Research in the Service of 
Medicine. 


‘The failure to encounter withdrawal bleed- 
ing in any patient was most gratifying... 
unique as well as clinically advantageous.”’* 


, : *Sturnick, M. I., and Gargill, S. L.: New England J. 
Vallestril quickly controls menopausal symptoms, Med. 247:829 (Nov. 27) 1952. 
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These articles conclude the Symposium on Bronchopulmonary 
Diseases featured in selected issues throughout this year. The 
articles in this issue cover the subject of fundamental con- 
iy siderations in management. 


PRACTICAL SURGICAL SUGGESTIONS 

New Diagnostic Procedure for Cancer of the Rectum 

Using the Rectal Brush. . . .... . 668 
J. ERNEST AYRE 


Phrenic Nerve in the Repair of Diaphragmatic 


GEORGE A. PAULSEN AND BERT H. COTTON 


Closure of the Peritoneum in Vertical Upper Ab- 
dominal Incisions . . . . . . ... 673 


LOUIS SACHS 


Use of a Light Cradle in the Treatment of Diabetic 
Ulcers, Gangrene and Decubitus Ulcers . . 676 
JOSEPH I. GOODMAN 


Sponge Count during Operation . . . . 680 
0. A. NELSON 


CASE REPORTS 
Lymphangiosarcoma in the Postmastectomy Lym- 
phedematousArm ......... 682 


COL. WARNER F. BOWERS, MAJOR EVAN W. SCHEAR AND 
LT. COL. PAUL C. LeGOLVAN 


A case is reported of lymphangiosarcoma similar in type to 
the cases recorded by Stewart and Treves and others. 


Four Simultaneous Primary Malignant Neoplasms 
of the Rectum and Colon . . . . . . 687 


DAVID C. PETERS AND WILLIAM G. ECKMAN, JR. 


The presentation of a unique case of four simultaneous malig- 
nant neoplasms of the colon. 


Bleeding Esophageal Varices after Subtotal Gastrec- 
THOMAS C. CASE 


A case is reported of immediate postgastrectomy massive 
hemorrhage due to ruptured esophageal varices. 
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‘HAND FATIGUE’ 


one of the advantages of the new line of © 


instr 


CATALOG SUPPLEMENT 
OF WECK “SLENDERIZED” 
SURGICAL INSTRUMENTS 


It all started less than a year ago with 

the publication of a Weck Catalog, “Instruments 
for Infant Surgery”. The results were 
immediate. The response came not only from 
surgeons specializing in the infant field 

but also from men performing other types 

of delicate operations such as plastic, neuro 
and cardiovascular surgery. 


In fact, many surgeons feel that the 
development of these “Slenderized” 
Instruments represents a new trend 
—answering a need for lighter, 
more efficient instruments for use 
in all types of surgery. As one 


$9-736 Gra surgeon put it, “these instruments 
t cause less trauma, the ultimate 
rounded blades 9.10 objective of all good surgeons”, 


points 
We therefore, are pleased to 
announce the publication of a new 
catalog supplement featuring 
additional Weck “Slenderized” 
Surgical Instruments. For your 
copy, please mail the coupon. 


59-576 ch | Edward Weck & Co., inc. AJS-10 | 
ceps, ae Ba ae for- | 135 Johnson St., Brooklyn 1, N. Y. | 

handles, Straight nee Send me free copy of your Catalog Sup- 
Serrated ring jaws’ of | plement ‘Weck Slenderized Surgical In- | 
8.40 | struments” 

65 years of 
Knowing How NAME 
HOSPITAL 

EDWARD WECK aco. inc. | 
135 JOHNSON STREET BROOKLYN 1, N.Y. | STREET & No l 
Manufacturers of Surgical Instruments Hospital Supplies | CITY. ZONE____STATE. ! 
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Carcinoma of the Urachus. . . . . . . 693 
HERBERT B. WRIGHT AND DONALD J. McFARLANE 


In 1945 Hayes and Segal reported forty-five cases of urachal 
carcinoma. Since then eleven more cases have been recorded. 
In this report the authors add another case to the literature. 


6098 
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save faces, save futures 
with D &G needles and sutures 


When your skill in surgery gives a patient a “new face” or restores his bat- 

tered features, you are providing him with a passport to a brighter future. 

Often your proficient technic can minimize disfigurement from accidents, 

correct deformities in children and add to the earning years of older 
S persons. “This year one million persons in this country will be injured 
in auto accidents alone. . . 


For minimal scarring, choose from a wide and varied line of D & G 
ATRAUMATIC® needles and sutures for plastic, skin, cleft palate and 
harelip work. D & G needles are extra-sharp, temper-tested, perfectly 
formed. They are available swaged on to Anacap® braided silk, the silk 
: with extra tensile strength; DermMALoN® monofilament nylon, uni- 
formly round and easy to withdraw; Surcicat Gut, possessing greater 
4y; flexibility and supcrior knot strength and Surcatoy® stainless steel, the 
: metallic sutures of exceptional strength, flexibility and inertness. 


*Straith, C. L., and Straith, R. E.: Detroit, Michigan. Postgrad. Med. 14:165, Sept., 1953. 


Borders approximated accurately with figure 8 nylon sutures tied inside nose or 
mouth to relicve tension. Surface closed with fine braided white silk or nylon and 
40 or 5-0 subcuticular suture. Note minimal scarring with good primary closure. 


a Whenever you use D & G products, you are participating in the educational pro- 
gram of the Surgical Film Library. Write for catalogue. 


DAVI Ss & G = Cc Danbury, Conn. 


a unit of American Cyanamid Company 


sutures and other surgical specialties 
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no pain... 


no memory 


Perhaps no other single anesthetic method 

has advanced the science of pediatric anesthesia 
so greatly in recent years as PENTOTHAL given 
rectally. An impressive literature affirms that: 


* Induction is quick, simple, painless. The 
patient goes to sleep in his own bed, 
wakes there afterward. 


¢ Psychic trauma of anesthesia is done away 
with. Complete amnesia is present in 
almost all cases. 


¢ Dosage of inhalation agents is lessened 
Postoperative nausea and delirium 
are greatly reduced. 


¢ Levels ranging from preanesthetic 
sedation to basal anesthesia may be 
reached, without complications. 


For ease, safety, humaneness, consider PENTOTHAL ,, » » 
by rectum for any pediatric operative procedure. Obbott 


(Thiopental Sodium, Abbott) 
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*k Sklar Needle Holders incorporate Tungsten 
Carbide (T-C) as an integral part of the jaws. 
This revolutionary development eliminates the 
many disadvantages of welded inserts. 


T-C Jaws Assure.... 


NEEDLE 

POSITIVE GRIP... The extremely hard 
oe 1 surface and extra fine serrations prevent 
s rotation of suture needles without indenting 
Crile the surface. 

art 7 DEPENDABILITY . . . No inserts to loosen or 
Mayo 6”—7"—8” 4 fall out... original temper and strength of 


Masson \ jaws is preserved. 


Sarot ; 
mui. To distinguish T-C Needle Holders from the 
Heaney | standard instruments, the handles are cop- 


per plated for ready identification. 


Stainless Steel 


These superior and dependable instruments 
are priced slightly higher than our standard 
pattern Needle Holders. 


Available through 
accredited surgical 
supply distributors 


LONG ISLAND CITY, NEW YORK 
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new intravenous technic for more 


comprehensive biliary duct radiography 


Squibb lodipamide Sodium 


a valuable preoperative measure 
to visualize suspected or unsuspected calculi 
in the hepatic and common ducts 


in persisting postcholecystectomy complaints 
to demonstrate common duct stones and re- 
sidual duct stumps 


a more efficient radiographic technic 
to depict the gallbladder and/or common 
duct even when oral contrast media fail, or 
when oral media cause nausea and vomiting 


SQUIBB 


*CHOLOGRAFIN’ IS A SQUIBB TRADEMARK 


cHo-se | 
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For rapid practical sterilization 
of the gastrointestinal tract in 
24 to 48 hours—the advantages 


of Neobacin Tablets are: NEOMYCIN-BACITRACIN TABLETS 


e Effectively destroys clostridia, 
diphtheroids and gram-positive 
and gram-negative cocci and 
bacilli. 


e No significant absorption from 


gastrointestinal tract—free from 
systemic reaction. 


e Lower incidence of peritonitis and other 


postoperative complications. Staphylococcus 
and proteus enteritis have not been observed. 


e Extremely low toxicity, even with 


high dosages. 


Neobacin® 


OINTMENT 
for infected dermatoses 


REED & CARNRICK 
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eobacin 


DOSAGE: 


Adults—Four tablets 
four to six times a day. 


Infants—One tablet 
four times a day. 


SUPPLIED: 


Tablets, each containing 
25 mg. neomycin and 2,500 units 
bacitracin, in bottles of 30. 


JERSEY CITY 6. NJ. 
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-Axilla -reinforced with 
folded from Zoroc bandages . . 
this _technique eliminates struts, 
“metal or plastic inserts etc., 
facilitates. X-ray procedure. 


ZOROC Casts are... 


: thinner for clearer x-rays 
os lighter for your patients’ comfort 
a stronger for long-term durability 


> 
F 


+R Resin Catalyst 
and it’s all in the bandage 


> 
| ‘ - 
| BANDAGE THREE 
-| 7 YARDS : 
> 


sedation 
without 
(reserpine cra) 
A pure crystalline alkaloid of rauwolfia root 
5 first identified, purified and introduced by CIBA 
In anxiety, tension, nervousness and mild to severe neu- 
roses—as well as in hypertension—SERPASIL provides 
a nonsoporific tranquilizing effect and a sense of well- 
: being. Tablets, 0.25 mg. (scored) and 0.1 mg. 


Monday PM. S New! SERPASIL® ELIXIR 


MEDICAL HORIZONS TV Sponsored by CBA Bach 4-ml. teaspoonful contains 0.2 mg. of Serpasil 
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The modern approach to wound dressing 
in Hospital, Office or Industrial Clinic 


AE ROPLA ST rustic SPRAY-ON DRESSING 


BRAND OF VIBESATE! 
@ Non-adherent—to raw wound surfaces 


e Non-macerating—allows escape of perspiration 
e Sterile 


e Always neat... always clean 


4 


ASA AS A AS A 
BANDAGE* SURGICAL PROTECTIVE 
Laceration (shown above) DRESSING COATING 
Film dressing conforms to Thoracotomy (shown above) Excoriation (shown above) 
hard-to-bandage sites Appendectomy Area around ileostomy 
Scalp wounds Herniorrhaphy cleared in 24 hours 
Abrasions and Burns Major burns To prevent excoriation 
Skin eruptions Vein ligations To control dermatologic 
*if hemostasis is complete, use Aero- Mastectomy distress, e.g., itching or 
plast alone. If incomplete, apply one Decubitus ulcers burning as in sunburn or 
coat of Aeroplast, a layer of gauze, 
then spray gauze and surrounding porsen Wy. 
skin area with Aeroplast. Under skintight casts 
Episiotomy 
Ao easy to apply 


af . 1. Spray a light film onto aseptic dry 
* wound from a distance of 6 to 12 in. 


Cover adjacent area of intact skin 
to provide anchorage. 


Hemostasis should be complete. 
May be applied over sutures. 


2. Allow film to dry for 30 seconds. 


(sufficient time for the acetone 
\~ solvent to evaporate) 


\3. Repeat “spray and let dry” 
\™ procedure (steps 1 and 2 above) 


Write AEROPLAST CORPORATION 
1. Vibesate (Aeroplast)— New and Nonofficial Remedies. 1955. p. 541. 416 Dellrose Avenue, Dayton 3, Ohio 


Supplied in 6 oz. 
aerosol-type dispenser. 
Available through your 
surgical supply dealer 

or prescription pharmacy. 
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SUCCINYLSULFATHIAZOLE 


: “most satisfactory’”’ sulfonamide for 


intestinal antisepsis 


MAJOR ADVANTAGES: Reduces intestinal coliforms 95—99.9 per cent.2 Minimizes 
risk of local infections.3 Notably nontoxic. Aids in mechanical preparation of G.I. tract.1 


\ “Sterilization” of the bowel has become a part of preoper- 
a ative and postoperative routine in surgery of the colon. 
me ; The desired suppression of bacterial growth may be effec- 
des, tively achieved with SULFASUXIDINE. Limited systemic 
; absorption! insures maximum local effect, minimum in- 
cidence of toxicity.‘ Healing “simulates primary tissue 
repair.” 

In acute and chronic colitis SULFASUXIDINE is also 
ase valuable. SULFASUXIDINE is supplied as 0.5 Gm. tablets, 
af 2? and as a powder in %-lb. and 1-lb. bottles. Dosage is 0.25 
Pi Gm. per kg. body weight per day. 
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SULFASUXIDINE for smooth recovery from enteric surgery 


References: 1. J.A.M.A. 153:1516, 1953. 2. M. Clin. North America 27:189, 1943. 3. Surgery 18:200, 1945. 4. N.N.R. 1954, p. 107. 


Also available: CREMOSUXIDINE®, a palatable suspen- 
sion “Sulfasuxidine” with pectin and kaolin, is supplied 
in 16 fl. oz. bottles. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INc. 
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how every surgeon can obtain “Gypsona’”’ 
the world’s most widely used plaster of Paris bandage 


“Gypsona” bandages —long known as quality bandages — are now available to every 
physician in the United States. Originally developed in England, this bandage — made 
with a unique type of gypsum — has been used in every continent of the world. 


To make “Gypsona” conveniently available in the U. S. A., plant capacity and distribu- 
tion facilities in the States have recently been greatly expanded. 


“Gypsona” is the hallmark of quality in plaster of Paris bandages because they are con- 
structed from a specially woven gauze into which the unique gypsum is heavily, yet 
finely and evenly impregnated by a special process. “Gypsona” bandages contain just 
the right weight proportion of gypsum to cloth, to obtain, with fewer bandages, lighter 
yet exceedingly strong casts with a smooth, porcelain-like finish, and long wear. 


True, ““Gypsona” casts cost more per package but the superior functional performance 
effects an over-all economy. 


That is the essence of quality achieved with... 


als 


SMITH & NEPHEW, Inc., 137 East 25th St., New York 10, N. Y. 


*Reg. Trade Mark of T. J. Smith & Nephew, Ltd., England 
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The primary concern of the 
dermatologist is embodied in the 
dictum, “Primum Non Nocere,” 

meaning “First do no harm.” 

A major attribute of Desitin 
Ointment is its non-sensitizing, 
non-irritant, non-toxic** quality 
even when applied over extensive, 
raw skin areas. To soothe, protect, 
lubricate, and accelerate healing 

... without causing “therapeutic” 

or “overtreatment” dermatitis 

... rely on 


OINTMENT 


rich in Cod liver oil 


an diaper rash e wounds eespecially slow healing) 
ulcers (decubitus, varicose, diabetic) @ DUrHS 
dermatoses e rectal irritation 


Tubes of 1 0z., 2 oz., 4 0z., and 1 Ib. jars. 


May we send Samples and literature? 
DESITIN CHEMICAL COMPANY @ 70 ship Street, Providence 2, Ru. 


Overall, J. C.: Southern M. J. 47:789, 1954. 2. Editorial: New England J. M. 246:111, 1952. 


3. Grayzel, H. G., Heimer, C. B., and Grayzel R. W.: New York St. J. M. 53:2233, 1953. 
. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951. 
6. 


Behrman, H. T., Combes, F. C., Bobroff, A., and Leviticus, R.: Ind. Med. & Surg. 18:512, 1949. 


Turell, R.: New York St. J. M. 50:2282, 1950. 
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saves blood 
saves time 
saves transfusion 


teral h 


KOAGAMIN’ 


in surgery — Given prophylactically in 567 
surgical cases, a single injection of KOAGAMIN 
was found “...to reduce blood loss and to fa- 
cilitate surgical procedures...often obviate[s] 
the use of transfusion....”* 


in emergency — Acting directly on the clotting 
mechanism, KOAGAMIN arrests any capillary 
or venous bleeding in minutes—not hours, un- 
like vitamin K. 


in inaccessible bleeding— By controlling 
hemorrhage of systemic origin, KOAGAMIN 
saves time and blood without the hazard of 
thrombosis or toxic reaction — no untoward 
effect ever reported. 


* Joseph, M.: Am. J. Surg. 87:905, 1954. 
KOAGAMIN, an aqueous solution of oxalic and malonic 


acids for parenteral use, is supplied in 10-cc. diaphragm- 
stoppered vials. 


Zi, yn) CHATHAM PHARMACEUTICALS, INC - NEWARK 2, NEW JERSEY 


Distributed in Canada by Austin Laboratories, Limited, Guelph, Ontario 
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Write for 200 reference bibliography 
available to physicians on request. 


*U.S. Pat. No. 2,441,498 
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hor INFILTRATION 
NERVE BLOCK 
TOPICAL USE 


Worcester, Mass. 


AS'PIRA PHARMACEUTICAL PRODUCTS, INC. 
Neponset Street 


A 
Jocal a0 sthetic 
| that has come | 
far .-- 8° fast’ 
: 
CAINE: HCl | 
(Brand of lidocaine ydrochiont 
Council Acceptance is 
a A 


aud More and more physicians are 


i finding that patients with bacterial infections get back 


on their feet quickly when thay receive Gantrisin. With this 
single, highly soluble sulfonamide, high plasma and urine 
levels are easily achieved. Effective against a wide variety 
of both gram-negative and gram-positive pathogens ... does 


not require alkalies ... and is exceptionally well tolerated. 


Gantrisin® 'Roche' - brand of sulfisoxazole 


(3,4-dimethy1-5-sulfanilamido-isoxazole) 
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+t 
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| 


; You Cu, patient. 


and enjoy peace of mind yourself 


when you prescribe Noludar ‘Roche’ as | 

sedative (or in larger dosage, as a hypnotic). | 
There 4s little denger of 
or other side effects, because Noludar 1 

ts not a barbiturate. Available 4 


—in-50-mg and-200-mg- tablets; 


_and in liquid form, 50 mg per 


teaspoonful. Noludar® -- brand of © 
methyprylon 
Cg Hoffmann - La Roche Inc 


3 Nutley N.J. 
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routine preoperative medication’? 


to 
control 
bleeding 


**. ,. since (November 1953) Adrenosem has been used preoperatively 

to reduce bleeding from all otolaryngologic and broncho-esophagologic 
procedures, to treat postoperative hemorrhage from the tonsil and adenoid 
regions, and to treat selected cases of epistaxis.’ 


*‘Adrenosem is therefore specific for conditions characterized by capillary 
permeability. It checks bleeding from a broad capillary bed by causing 

a correction of excessive permeability and an increase in capillary 
resistance.”* “No single case of toxicity was observed in this study.”* 


SALICYLATE 


(BRAND OF CARBAZOCHROME SALICYLATE) 


Indicated preoperatively and postoperatively to control bleeding associated with: 
Tonsillectomy, adenoidectomy and nasopharynx surgery 

Prostatic and bladder surgery 

Dental surgery 

Chest surgery and chronic pulmonary bleeding 

Uterine bleeding and postpartum hemorrhage 

Also: Idiopathic purpura, retinal hemorrhage, familial telangiectasia, epistaxis, hematuria 


Supplied in ampuls, oral tablets and syrup. Send for detailed literature. 


1. Owings, C. B.: The Control of Postoperative Bleeding with Adrenosem, Laryngo- 
scope, 55:31 (January) 1955. 


2. Peele, J. C.: Adrenosem in the Control of Hemorrhage from the Nose and Throat, 
A.M.A. Arch. of Otolaryng. 61:450 (April) 1955. 


3. Riddle, A. C., Jr.: Adrenosem Salicylate: A Systemic Hemostat, Oral Surg., Oral 
Med., Oral Path. In press. 


THE S. E. MASSENGILL COMPANY 
Bristol, Tennessee 
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Meat... 


and America’s freedom 
from Protein Malnutrition 


America is relatively free from extreme forms of protein malnutrition, since meat 
and other sources of protein make up a substantial portion of the national dietary. 
On the other hand, peoples of tropical lands, whose dietary provides little meat 
or other high quality protein, suffer widespread protein deficiency.! 


In its severe form, protein malnutrition is “characterized by generalized 
edema, chronic bulky diarrhea with remnants of undigested food in the feces, 
hypoproteinemia, and atrophy of small intestinal mucosa and of the pancreatic 

ty acini, as well as by fatty infiltration of the enlarged liver.” Other characteristics 

x are changes in pigmentation and ulceration of the skin, and depigmentation of 

i. the hair. ‘“‘Mental apathy and often peevishness are outstanding psychological 
attributes of children with severe protein malnutrition.”! 


Clinical sequelae of protein malnutrition include kwashiorkor and liver dis- 
ease.! In kwashiorkor the caloric intake may approximate normal, but the dietary 
protein is less than the necessary minimum in quality and quantity. Many trop- 
ical diets supply 10 to 15 per cent of the calories in the form of vegetable protein. 
Kwashiorkor may follow infections, especially of the gastrointestinal tract. Diets 
below 10 per cent in protein calories lead to frank protein malnutrition, including 
signs and symptoms of kwashiorkor. 


In 5,000 autopsies on African natives no normal liver was found.* Infantile 
cirrhosis with ascites, prevalent in Jamaica, is believed to result from protein 
ay deficiency. Toxic, postnecrotic cirrhosis in children in India occurs concomitantly 
i with low intake of protein, especially animal protein. 


Government estimations indicate that 156 pounds of meat (carcass weight: 
beef, veal, lamb, and pork) were consumed per capita in the United States in 1954.8 
Providing large amounts of protein, vitamin B complex, and essential minerals, 
meat contributes valuably to the good nutrition of the American people. Meat is 
outstanding both in the amount and in the biologic quality of its protein. 


1. Gyorgy, P.: On Some Aspects of Protein Nutrition, Am. J. Clin. Nutrition 2:231 (July-Aug.) 
1954. 


2. Davies, J.N.P.: Kwashiorkor, Trans. Ninth Conf. on Liver Injury, Josiah Macy, Jr. Founda- 
a3 tion, 1950, p. 109. 


aah 3. The National Food Situation, Washington, D. C., Agricultural Marketing Service, United 
ce States Department of Agriculture, Oct. 29, 1954. p. 4. 


The nutritional statements made in this advertise- 

ee ment have been reviewed and found consistent with 
i , current medical opinion by the Council on Foods 
ae and Nutrition of the American Medical Association. 


| American Meat Institute 
bx: Main Office, Chicago... Members Throughout the United States 
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authoritative data on nearly 
4000 modern ethical drugs 


ENCYCLOPEDIA 


“4 Professor of Medicine, Yale 


— and THERAPEUTIC INDEX 


with FREE Bi-monthly Supplement MODERN DRUGS to 
keep you up-to-date with newest ethical drug descriptions 


The only three-year reference service of its kind with 
complete, authoritative data on new ethical drugs 

now completely revised in this new, ‘‘better than ever’’, 
6th Edition. Prescription products, narcotics and exempt-narcotics 
are indicated for the first time. Here is your source for latest 
composition, action, uses, supply, dosage—also cautions and 
contraindications of thousands of new drugs. The MopERN DruG 
ENCYCLOPEDIA is the leading finger-tip reference for physician, 
pharmacist, drug room and hospital infirmary, college and university. 
Compiled in seven special sections: DRuGs + BIOLOGICALS 
ALLERGENS + GENERIC NAME INDEX + THERAPEUTIC INDEX 
MANUFACTURER’S INDEX « GENERAL INDEX 


WOW | HANDSOMELY BOUND IN RED FABRICOID, 
ie = CONTAINS 1486 PAGES, SIZE 6” x 94” x 24” 


COMPLETE WITH GENERIC NAME INDEX _ 


3 

AND SELF-PRONOUNCING DRUG LISTINGS 1 l 

H DRUG PUBLICATIONS, INC. | 

49 West 45th Street, New York 36, N. Y. | 

Physician, Pharmacist, Institution users! i INDEX 

%* Now re quire d reference 1 plus the bi-monthly supplementary service, MopERN DruGs. . 

by Michigan State Board of Pharmacy on i 

Recognized as leading reference 

text by College and University \ 

Schools of Pharmacy CITY. ZONE. STATE. ' 

* 97.2% subscribers who receive it... use it i **Foreign $18.00 **includes three-year supplementary service at $3 per year. H 
* 89.8% keep it within finger-tip reach 
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NEWS INTRAMUSCULAR VARIDASE* 


Streptokinase-Streptodornase Lederle 


CHECKS INFLAMMATION 


VARIDASE, given intramuscularly, appears to dissipate inflammatory 
processes at almost any site in the body. 


When such areas are also infected, VARIDAsE breaks down the 
“limiting membrane” surrounding the focus, thus permitting broad- 
spectrum antibiotics to penetrate and control spread of the infection. 


Many inflammatory lesions, infected or not, are susceptible to treat- 
ment with VARimDAsE—abscesses, cellulitis, edema, epididymitis, 
hemarthroses, sinusitis and thrombophlebitis. 


VaRIDASE is available for topical treatment in liquid and jelly forms 
as well as intramuscular use. 


LEDERLE LABORATORIES DIVISION ameascaw Gaanamid company Pearl River, New York Lederle ) 
*rec, U.S. PAT. OFF. 
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Nallin 


In neonatal apnea due to maternal narcosis, 
NALLINE may be injected directly into the um- 
bilical vein of the infant to combat the depressant 
effects of the narcotic. This specific treatment 
promptly re-establishes respiration and in most 
cases usually eliminates the need for other 
methods of resuscitation. NALLINE may also be 
used prophylactically. When administered to 
narcotized parturient women five to fifteen min- 
utes before delivery, NALLINE causes a significant 
decrease in the incidence of neonatal apnea re- 
quiring revival measures. At the same time, 
NALLINE appreciably shortens the time for first 
gasp and the time for establishing respiration. 


OTHER INDICATIONS: Respiratory depression 
and circulatory collapse due to morphine, heroin, 


Specific and effective therapy 
for narcotic-depressed newborns 


REFERENCE: Eckenhoff, J. KE. and Funderburg, L. W., Am. J. M. Sc. 228: 546, November 1954. 
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HYDROCHLORIDE 


(NALORPHINE HYDROCHLORIDE, MERCK! 


methadone, Dromoran* , Levo-Dromoran* , Ni- 
sentil® , Dilaudid®, Pantopon®, and Demerol® . 
SUPPLIED: In 1-cc. and 2-cc. ampuls (5 mg./cc.), 
for parenteral use. NALLINE comes within the 
scope of the Federal Narcotic Law. 

NEW DOSAGE FORM: NaLLinE Neonatal for in- 
jection via the umbilical vein. In 1-cc. ampuls 
containing 0.2 mg. N-allylnormorphine hydro- 
chloride. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CoO., Inc. 
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For 
Comfort... 
Neatness . . 
For 
Support ... 


Compression 


able Original 
E-L-A-S-T-1I-C 


ELASTOPLAST 


Trade Mark 


Molds and holds to any contour . . . Allows joint 
motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


Adhesive 
Bandage 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD, CONN 


THESE 


CHLOROPHENYL 


containing HEXACHLOROPHINE (G-11*) 


the Solution of Choice for the Rapid Disinfection of Delicate Instruments 


$9909 


Non-corrosive to metallic instruments and keen cutting edges. for WARD 
CLINIC 
Free from unpleasant or irritating odor. 
OFFICE 


Non-injurious to skin or tissue. 
Non-toxic, non-staining, and stable. 
Potently effective, even in the presence of soap. 


Economical to use. 
* Trademark of Sindar Corp. 


‘Compare the killing time of this 
superior bactericidal agent 


In choosing B-P CHLOROPHENYL, 


Vegetative Bacteria | 50% Dried Blood | Without Blood 


you avail yourself of a medium free 
from phenol (carbolic acid) or mercury 


Stoph aureus 15 ain 2 min. compounds . . . one highly effective in 
its rapid destruction of commonly en- 
E. coli 15 min. 3 min. countered vegetative bacteria (except 


Strept. hemolyticus 15 min. 


PARKER, WHITE & HEYL, INC., Danbury, Connecticut 


No. 300 B-P INSTRUMENT CONTAINER 
is suggested for your convenient 
and efficient use of BARD- 
PARKER CHLOROPHENYL. 
Holds up to 8” instruments. 


tubercle bacilli). See chart. 


Ask your dealer 
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AU STENAL LABORATORIES, INC. 
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® By Austenal Laboratories, Inc. 


+ 


For proper stress distribution and stability . . . 


Vitallium’ HIP PROSTHESIS 


EICHER TYPE 
Cat. No. 6927 
RESTORE MOBILITY—REDUCE PAIN 
The Eicher-type hip prosthesis has been re-designed for greater strength and 
is available as one of the wide variety of Vitallium replacements for the 
femoral head. An intramedullary-stem type appliance, it closely approximates 
the anatomical outline and contours of the upper portion of the femur. The 
shoulder portion transmits main weight-bearing stress to the amputated 
femoral neck. Rotation is inhibited by the curved three-flanged «< 
intramedullary section and teeth on the underside of the collar. 
Vitallium hip prostheses excel as femoral head replacements 
because they are strong, durable and completely tolerated by 
human bone and tissue. First used in 1939, they have restored 
mobility for many patients and reduced pain for many more. 
The Eicher-type is available from stock in five head 
diameters — 1%", 134", 17%", 2” and a stem 
length of 5”. An Austenal rasp is also available to prepare 
the medullary cavity for accurate fitting of the prosthesis. 


ORDER THROUGH YOUR SURGICAL DEALER 


SURGICAL DIVISION 


EAST 39th STREET + NEW YORK 


16, N. Y. 
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(ERYTHROMYCIN, LILLY) 


‘llotycin’ kills susceptible pathogens 
of the respiratory tract. Therefore, the re- 
sponse is decisive and quick. Bacterial 
complications such as otitis media, chronic 
tonsillitis, and pyelitis are less likely to 
occur. 


Most pathogens of the respiratory 
tract are rapidly destroyed. Yet, be- 
cause the coliform bacilli are highly insen- 
sitive, the bacterial balance of the intestine 
is seldom disturbed. 


‘Ilotycin’ is notably safe and well 
tolerated. Urticaria, hives, and anaphy- 


532179 


Over 96% of all acute bacterial 
respiratory infections 
respond readily 


lactic reactions have not been reported in 
the literature. 

Staphylococcus enteritis, avitaminosis, 
and moniliasis have not been encountered. 

Gastro-intestinal hypermotility is not 
observed in bed patients and is seen in 
only a small percentage of ambulant pa- 
tients. 

Available as specially coated tablets, pe- 
diatric suspensions, I.V. and I.M. am- 


poules. 


quatity / RESEARCH / INTEGRITY 


ELI LILLY AND COMPANY e INDIANAPOLIS 6, INDIANA, U.S.A. 
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The A merican Journal of Surgery 


A PRACTICAL JOURNAL BUILT ON MERIT 


sixty-fourth year of publication 


OCTOBER 1955 


NUMBER FOUR 


Editorial 


REDUPLICATION OF RADIOGRAPHS 


N order to evaluate a patient’s past medical 
history properly it is frequently necessary 

to view radiographs taken on some previous 
examination at another hospital or office. 
The common practice under these circum- 
stances is to send for the previous films, review 
them together with the patient’s present radio- 
graphs and then return them to the sender. 
Frequently, however, at some future time the 
reviewing physician will wish that he once again 
had the opportunity of viewing the old films 
in the light of more recently accrued informa- 
tion. A process that will enable the reviewing 
physician to reduplicate the original radio- 
graphs easily and add them to the patient’s 
current file would therefore seem to be a 
valuable one. In addition, in teaching hospitals 
the opportunity of reproducing films of rare 
and interesting cases seen elsewhere needs no 
special emphasis. 

Radiographs can be reduplicated by (1) 
contact printing, (2) photographic duplication, 
(3) reproduction by the reversal process, (4) 
solarization and (5) illuminization. We shall 
be concerned chiefly with this latter process, 
but for purposes of comparison we will discuss 
the other procedures briefly. 

To produce a duplicate by contact printing, 
a contact print of the original film must be 
made producing a positive which after process- 
ing is once again contact printed to produce a 
negative that is a duplicate of the original film. 
The obvious disadvantage of this method is 
that two films must be exposed and processed, 


thereby increasing the cost of duplication. The 
process must be carried out in a darkroom, is 
time-consuming and generally is impractical 
in a busy radiology department. In addition, 
the exposure time utilized in this procedure is 
so short that one may gain very little control 
over the density of either the positive or dupli- 
cate. Finally, there is great loss of definition 
due to the double contact-printing process. 

In photographic duplication a photograph of 
the original is taken and a miniature positive 
made. This positive is then printed back to its 
original size by means of projection. Here 
detail is good and wide control of the density 
range of the duplicate is practicable. The proce- 
dure, however, requires elaborate equipment 
and a greater expenditure of time than is 
generally feasible. 

Reproduction by the reversal process re- 
quires that a normal contact print be made, 
developed, washed, bleached out in acidified 
bichromate or permanganate, washed again, 
cleared in a solution of sodium sulfite and 
caustic soda, re-exposed to white light and 
finally redeveloped. In this process the so- 
called “Sabattier effect” is utilized. There is a 
reversal of the image due usually to the first 
negative acting as a stencil during the re-expo- 
sure. The positive image is formed by the 
exposure of the undeveloped silver halides 
within the emulsion. Although control of 
density is limited, duplicates produced by this 
procedure give good results; but the procedure 


itself, as can be appreciated from the foregoing 
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description, is impractical in a busy x-ray 
department. 

Solarization is widely practiced because of 
its simplicity and latitude of exposure time. 
This process was originally described by Hen- 
ney, Bird and Stauffer,! and was later modified 
by Illingsworth.? The chief disadvantages of 
this procedure are that an intense light must 
be used during the fogging and printing stages 
and the entire procedure must be carried out 
in the darkroom. 

Since illuminization is carried out by working 
on the reversal exposure slope of a radiographic 
film, a film density varying from 2.8 to 0.8 may 
be obtained with optimal results along the 
straight line of the slope. Exposure time, then, 
determines the density of the duplicate. The 
actual process of illuminization is carried out as 
follows: (1) An unexposed x-ray film ts placed 
between two sheets of cardboard for protective 
purposes while handling. The film is trans- 
ported between the cardboard sheets to the 
room where the copying is to be done. (2) The 
original film is placed in position directly upon 
the viewing surface of a horizontal view box. 
(3) Pertinent data are written on the duplicate 
film. If the film is protected by interleafed 
paper, this can be carried out by pencil-point 
pressure on the paper rather than directly upon 
the film itself. This provides a ready means of 


' Henny, G. C., Biro, G. C. and Staurrer, H. M. 
Duplication of roentgenograms by the light reversal 
process. Am. J. Roentgenol., 49: 554-555, 1943. 

2 ILttINGswortu, G. H. Duplication of radiography 
by solarization. Brit. J. Radiol., 19: 66-69, 1946. 


identification of the duplicate for purposes of 
permanency. (4) The interleafed paper is re- 
moved and the film is placed directly upon the 
original and covered by a sheet of cardboard. 
A heavy object is then placed upon the card- 
board to insure good contact between the 
original and the duplicate. (Pre-exposure 
handling of the film in daylight should be 
limited to two or three minutes.) (5) The light 
switch on the view box is then turned to the 
‘“‘on”’ position to expose the duplicate. The 
range of exposure may vary from 114% to 414 
minutes, dependent upon the results that are 
desired. Since we are working on the reversal 
slope of the film, increase in exposure time 
produces a longer gray scale while reduction in 
exposure time results in a film with more con- 
trast. (6) The duplicate film is then developed. 
A darkroom is not necessary for processing 
these duplicates. The entire process can be 
carried out in normal room illumination. (7) 
The film is then placed through a wash, hypo, 
rewash and finally a drying process. 

The advantages of this method of film dupli- 
cation are as follows: No special equipment is 
needed and satisfactory duplicates can be 
produced in a matter of minutes. Results are 
excelled only by photographic duplication of 
the originals. The entire process can be carried 
out in normal indoor lighting and need not 
interfere with the routine operation of the 
darkroom. 

Exuiort C. Lasser, M.D. 
AND EpmunND J. OwczARZak, 
Buffalo, New York 
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SCIENTIFIC PAPERS 


These studies have been supported in part by a grant from 
the Baxter Laboratories, Morton Grove, Ill. 


TS relationship of tubular degeneration of 
the kidney to electrolyte imbalance was 
previously pointed out in a preliminary report 
presented before the Minnesota Surgical So- 
ciety. A more complete study of these cases 
will be detailed herein. 

A review of many of the articles in the litera- 
ture histologically portraying degeneration of 
the kidney tubules revealed that in all of those 
cases in which an electrolyte study was done 
electrolyte imbalance was 

In other recorded cases in which electrolyte 
studies were not done, the nature of the illness 
and the symptoms which were listed make it 
appear logical to expect that an electrolyte im- 
balance could have existed.**-9.?! 

The symptoms which suggest the possibility 
of electrolyte imbalance are nausea, vomiting, 
diarrhea, fistula, extensive edema, dehydration, 
abdominal distention, ileus, septicemia, water 
or nutritional imbalance, and the common 
practice of administering glucose and saline in 
excessive amounts or over a number of succes- 
sive days. 

The syndrome of lower nephron nephrosis 
has not been previously attributed to elec- 
trolyte imbalance although it is well known 
that electrolyte imbalance can occur in burns, '* 
septicemia or in other??? diseases which have 
been linked with this pathologic syndrome. 

Also in that category are clinical cases of 
acute renal failure or acute anuria in which 
there is recovery and histologic sections of the 
kidney are not available for study." 

Source of Material. Complete electrolyte, 


water, nitrogen and caloric balance studies 
were done on 102 patients who had been oper- 
ated upon for severe major illness. This study 


Lower Nephron Nephrosis 


I. A PATHOGENESIS FOR DEGENERATION OF THE KIDNEY TUBULES 


Cart O. Rice, m.p., J. H. SrricKLER, M.D. AND NATHANIEL LUFKIN, M.D., Minneapolis, Minnesota 


was done for other purposes. Among these 
cases we have had occasion to observe some 
deaths in which degeneration of the kidney 
tubules was observed. These cases are detailed 
in Tables 1 and 1. A few others showed no 
degeneration of the kidney tubules and these 
cases are included in the control group. 
(Table 111.) 

A review of the kidney sections from all of 
the postmortem examinations (153 cases) done 
at the St. Barnabas Hospital in 1953 revealed 
fourteen cases showing tubular degeneration 
in addition to other organic causes for death. 
The clinical course in each of those cases sug- 
gested the possibility of electrolyte imbalance, 
but this impression could not be substantiated 
as there were no adequate electrolyte studies. 
These cases have therefore not been enumer- 
ated in this study. 


METHOD OF STUDY 


All nutrition and electrolytes were given 
parenterally during the period of study. No 
food was given during the period of study. 
Stool examinations were not conducted. 

Blood chemistry studies were done every 
third day or more often. The sodium and potas- 
sium determinations were done on the Weich- 
selbaum-Varney flame photometer. Plasma 
chloride studies were done by the Schales and 
Schales method and the urine chlorides by 
precipitation with silver nitrate. Carbon diox- 
ide-combining studies were done by the 
Van Slyke method. These values are recorded 
in milliequivalents per liter. 

The blood sugar studies were done by the 
colorimetric-copper method of Benedict. Blood 
urea nitrogen studies were done by the urease 
incubation and nesslerization method. These 
values are recorded in milligrams per cent. 
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Fic. 1. Normal kidney. 


The total output of sodium, potassium and 
chloride was determined on each twenty-four- 
hour urine specimen and on all gastric suction 
and vomitus. Each of these was done sep- 
arately. The total outputs of these electrolytes 
were calculated with the corresponding sodium, 
potassium and chloride intake in order to 
establish a balance. 

The total water intake and output from all 
sources was recorded. The insensible water 
loss was calculated on the basis of 44 cc./100 
calories metabolized. 

Complete postmortem examinations were 
done on all these patients by one of the authors 
(N. L.). The histopathologic findings in the 
kidneys as pertain to tubular degeneration were 
accurately evaluated and graded from 1 + to 
4+. When less than 50 per cent of the kid- 
ney tubules were involved with degenerative 
changes, the process was considered to be 
mild (1 + to 2+). When more than 50 per cent 
of the tubules were involved, it was considered 
to be severe (3 + to 4+). The histologic find- 
ings of tubular degeneration of the kidneys 
requires no description in this study. The 
findings correspond to those that have been 
described by others. The microphotographs are 
adequately illustrative. Figure 1 shows a nor- 
mal kidney for comparison. 

Interpretation of Tables. The maximum 
abnormality of each of the electrolyte studies 
is recorded in the tables. | 

The maximum abnormal observations of the 
electrolyte picture of the blood were most often 


simultaneously observed, but not necessarily 
so. For example, as the patient continued to 
survive under treatment, the maximum chlo- 
ride abnormality may have occurred on the 
second observation, whereas the maximum 
potassium abnormality may have been ob- 
served on the third observation. 

The electrolyte and water balances are 


‘recorded as the daily average for the period of 
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study which is indicated in each instance. 

In most of these cases the electrolyte im- 
balance became progressively worse throughout 
the period of study and the patients died in a 
state of electrolyte imbalance, the study having 
been continued until death. A few patients 
recovered from the electrolyte imbalance but 
died of other causes. 

Although many of these patients had re- 
ceived blood, transfusion reaction was not a 
consideration in the cause of tubular degenera- 
tion!*—".'6 as there was only one instance of a 
systemic reaction to the administration of 
blood and the patient recovered from this 
without any further difficulty. 

Sulfanilamide had not been used in any of 
these patients.!?:'7 There were no instances of 
chemical poisoning.*” Also, there were no 
burns,” crushing injuries®:'':'*-? or septic abor- 
in this group. 

The organic cause for death as indicated by 
the pathologic report is recorded in the tables, 
and from these it can be readily seen that many 
of these findings in themselves do not represent 
adequate cause for death. (Table 1.) 


rer 
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TABLE | 


PATIENTS WITH INSUFFICIENT ORGANIC CAUSE FOR DEATH BUT DEFINITE ELECTROLYTE IMBALANCE 


Case and 
Clinical 


Diagnosis 


Maximum Blood- 
Electrolyte 
Imbalance 


Electrolyte and Water 


alance—Average per Day Period 


during Study Period Urine 


Volume 


(days) 


In Out Balance 


| 


Comments 


Postmortem 
Findings 
| 


Case 4, L. P., age 
65 (A52-961); 
cancer of colon; 
resection 


109. 
CO:. 25 
BUN 22 


Case 1, M.L., age | Na.... 170 386.0 19.0 +367 S392 | 3 | 25 av of glucose end | Pulmonary conges- 
74 (A51-1176); | K..... 2.35 162.0 44.3 +117.7 saline before period | tion; myocardial 
obstructive 65.6-122.0| 207.7 19.2 +278.5 of electrolyte obser- | fibrosis; insu fli- 
tion released veloped in 25 days;| tion of kidney 4+ 

3,306 | 2,284 +1,082 no adequate organic 
| cause for death; no 
oliguria; severe water 
deficit before study 
| perio 

Case 2, C. H., age | Na.. 156.9 307 34.8 +272.9 620 5 Parenteral nutrition | Obstructing duode- 
52 (A52-727); 2.5 90.2 36.2 + 54.0 | was used; electrolyte | nal ulcer; no or- 
duodenal ulcer;| Cl..... 44.8 381.8 | 18.0 + 363.8 imbalance se vere; | ganic disease; tu- 
100%; no opera- | BUN.. 280 J | organic cause for 
tion Sugar.. 425 | death; should have | 

| 4,051 | 3,448 +592 | received more KCI | 
and no sodium | 

Case 3, W. B., age | Na. . 175.6 258.9 97.7 +165.7 1,792 | 4 Long-standing severe | No organic disorder 
76 (As1-1172); |K..... ee 18.3 38.3 — 20.0 starvation and dehy- | other than eso- 
esophageal - 121.1 154.9 79.1 + 75.8 dration; electrolyte phageal stricture; 
operation BUN after 4 days’ attempt! tion 1+ 

20 2,125 | 2,505 — 380 fluid deficit paren- 


terally; no oliguria; 

should have received 
K2HPO;, and no so- 
dium chloride 


Hypernatremia and No organic disor- 
hyperglycemia se- der; tubular de- 
vere; not diabetic; generation of kid- 
electrolyte imbalance! ney 3+ 

developed progres- 
sively in 5 days 


Case 5, C. M., age 
65 (A53-519); 
cancer of stom- 
ach; gastric re- 
section 


Na.. 131 
9 
109 
CO2... 17 
BUN.. 40 
Sugar.. 720 


3 
63.6 | 147.2 6 
65.4 45.5 + 19.9 

147.2 | 137.5 9.7 
2,726 | 2,815 | — 88.3 


Died of heart block; 
hyperpotassemia an ganic disorder; 
acidosis; no diabetes;| tubular degenera- 
no oliguria; except | tion 1+ 
for hyperpotassemia 
electro imbalance 

did not seem severe 


Atelectasis; no or- 


Case 6, M. S., age 
70 (A52-1138); 
cancer of sig- 

moid; abdomi- 

nal-perineal re- 
section 


Na.. 134 
5.6 
Am... 
BUN.. 130 


n/r* n/r n/r 225 5 


ee 


Acidosis and dis- Bronchopneumonia, 
turbed CHO metabo-| insufficient for 
lism; no diabetes; death; tubular 
terminal oliguria degeneration of 

kidneys 3+ 


Case 7, B. D., age 
1 (A53-209); 


resection of 
ileum; gangre- 
nous 


intussusception; 


Child ill 3 days with | No organic findings; 
intussusception; tubular degenera- 
vomiting 4+, dehy- tion 2+ 
dration 4+; emer- 
gency operation 
without preparation 


Case 8, L. G., age 
60 (A52-2378); 
gastric ulcer; 
resection 


Na.. 152 

3.4 
85.0 
36.0 


24 90.3 — 63.3 047 6 
| 43:3 39.3 
27 135.7 —108.5 


probably marked by | seemed inadequate 
Shenieenien (see to cause death; 
water balance) tubular degenera- 

tion 3+ 


* The abbreviation n/r = not recorded. 


| 
B 
| 
= 
| 
| | | 
Na.... 168 57.3 42.24 +15.1 1,919 | 5 Bee 
15 | 10.9 40.4 | — 20.4 
5 | 17.5 | 39.0 — 21.5 | ; 
a | 
| 
H:0 | 2,478 | 1,521 956 | 
No electrolyte studies done | | 
H:0 2,402 | 2,879 —477 | 
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Fic. 2. Case 1. High power. Hypernatremia, hypopotassemia, hyperchloremia, 
alkalosis and then acidosis. Tubular degeneration 4+. 


Fic. 3. Case 4. Carcinoma of colon; resected. Hypernatremia, hyperchloremia 
and hyperglycemia. Postmortem examination revealed no organic cause for 
death. Tubular degeneration 3+. 


KIDNEY TUBULES 


Degeneration. The cases illustrated in Table 
1 detail those in which a postmortem organic 
disease was insufficient to cause death. In this 
group electrolyte imbalance is evident in every 
instance except Case 7. Electrolyte studies 
were not done in Case 7. Tubular degeneration 


examination in addition to the tubular degener- 
ation of the kidney. An electrolyte imbalance 
was also present in all of these cases. It would 
not be unreasonable to presume that the or- 
ganic disease could have contributed to the 
development of a disturbance in the electrolyte 
balance. Electrolyte studies were not done in 


2 


“8 


a 
A 


on 


of the kidney was found in all of these cases 
and there was no other significant pathologic 
condition at postmortem examination. (Figs. 2 
to 4.) 

Cases illustrated in Table 1 detail those in 
whom organic disease was found at postmortem 


Case 20, but in this instance the history and 
physical findings definitely suggest that an 
electrolyte imbalance could have existed. 

The third group (Table 11) was chosen 
selectively as a control. In this group an elec- 
trolyte imbalance was known not to be present 


550 


Fic. 4. Case 5. Gastric resection for cancer. Postoperative acidosis, hyper- 
potassemia. No oliguria. No organic postmortem findings. Tubular degenera- 
tion patchy with intervening normal tubules considered to be 1+. 


Fic. 5. Case 6. Ruptured gastric ulcer with peritonitis. Hypochloremia, acidosis 
then alkalosis, uremia. No oliguria. Recovered from moderate degree of elec- 
trolyte imbalance six days before death. Postmortem examination revealed 
peritonitis. Tubular regeneration scattered 2+. 


as illustrated by the blood electrolyte studies 
(exception Case 30) or as indicated by the 
history wherein these patients entered the 
hospital and died within a few hours allowing, 
certainly, insufficient time for electrolyte im- 
balance to develop. 

Tubular degeneration was not found in any 
of these cases. 

Regeneration. Regeneration of the kidney 
tubules was evident in five cases. In each of 
these cases the electrolyte imbalance had been 


corrected before death and the patient died of 
other causes. (See Cases 11, 16, 17, 18, 19, 
Fig. 5.) 

Regeneration and Degeneration. In Case 12 
the kidney presented evidence of tubular re- 
generation compatible with the partially cor- 
rected electrolyte imbalance which began 
forty-five days before death, as well as active 
tubular degeneration compatible with the 
uncorrected electrolyte imbalance which ex- 


isted before death. 


Pathogenesis for Degeneration of Kidney Tubules i 
551 


Rice, Strickler and Lufkin 


TABLE II 
CASES SHOWING ADEQUATE ORGANIC POSTMORTEM FINDINGS IN ADDITION 
TO ELECTROLYTE IMBALANCE 


Electrolyte and Water 
é : . Balance—Average per Day Period 
Case and Maximum Blood- : 
Clinical Electrolyte during Study Period Urine Comenents 
Diagnosis Imbalance Volume | Study a 
(days) 
; In Out Balance 
: Case 9, T. B., age | Na n/r* n/r n/r n/r n/r | 4 | Oliguria, diabetic of | Perforated duodenal 
66; cancer of | long-standing; ter- ulcer; peritonitis, 
liver; diabetes; | Cl... minal diabetic coma; | cancer of liver with 
no operation CO:. electrolyte imbal- metastases; tubular 
BUN | ance of short dura-| degeneration of kid- 
tion neys 2+ 
H:O inaccurate | 
Case 10, E. J., age | Na. 120 n/r n/r n/r 225 | 3 Terminal oliguria; Atelectasis; broncho- 
pendix 6 days; | COe. disease caused ileus; peritonitis; 
HO 2,367 | 2,383 —16. | 
Case 11, I. L., age | Na. 160.2 166.3 n/r | 11 Electrolyte and CHO | Pulmonary edema; 
oh 52 (As51-1085); | K..... 2.8 18.8 imbalance corrected | hydrothorax; liver 
Lee a cancer of stom-| Cl..... 114 16.7 22 days before atrophy; tubular 
e ach; total gas- | COs. ee Sor Inaccurate be- death; died of shock | regeneration 1+ 
trectomy BUN | ee cause of gastric 1 day after attempt 
= fistula to close gastric fis- 
tula; no terminal 
electrolyte imbal- 
ance 
Case 12, H. C., Na. n/r n/r n/r Asictes 4+; repeated | Arteriovenous aneu- 
2327); esopha- | Cl..... peated massive hem-| portal vein (congen- 
geal varices; CO:. orrhages over period | ital anomaly); mas- 
portal hyperten-| BUN of 45 days; electro-| sive hemorrhage 
sion; massive lyte imbalance im-| esophageal varices; 
¥ hemorrhage; proved but never| tubular degenera- 
ascites corrected; died with | tion of kidneys 4+ 
massive hemorrhage | and regeneration 
Case 13, O. L., age | Na. 134.3 36.0 6 Electrolyte imbalance | Multiple mesenteric 
or 63 (As51-1671); | K..... = pe 13.0 51.0 | — 37.9 marked by dehydra-| thrombosis; tubular 
mesenteric 2 oe 92.4 3.3 25.0 |— 9.6 | tion (see balance degeneration of 
thrombosis; CO:. 28.4 figures); extensive kidneys 4+ 
operated BUN edema of mesentery 
H:0 1,825 | 2,535 | —710 
Case 14, D. N., age| Na. 140 75.9 54.0 | + 21.9 1,270 9 Cerebrovascular Petechial hemor- 
69 (A52-728); ———- 2.3 73.5 35 + 40.5 death; electrolyte rhage in cerebellum; 
pyloric obstruc- | Cl..... 85.9 39.7 39 > By 4 | imbalance was re- recent kidney in- 
tion; no opera- | sponding to treat- farcts; tubular de- 
tion BUN ment but was not generation spotty 
Sugar.. 200 2,344 | 2,352 | — 8.33 corrected 2+ 
x Case 15, M. G., Na. 134.6 04.7 11.8 | + 82.9 581 | 4 Electrolyte imbalance | Peritonitis; fatty 
age 51 (AsI- 13.9 16.0 | — moderate; terminal metamorphosis of 
Prat 2845); perfo- 77.3 20.9 26.1 |— 4.2 anuria; no diabetes liver; tubular de- 
rated diverticu- | CO:. generation of kid- 
lum of sigmoid; | BUN neys 3+ 
drained 2,500 | 1,960 | +540 
Case 16, M.S., age| Na. 148 n/r n/r n/r 905 12 Dehydration; perito- | Peritonitis; tubular 
65 (A53-02); nitis; electrolyte im-| regeneration of kid- 
ruptured gastric | Cl..... balance much im-| neys 2+ 
ulcer; operated | COs. proved but not com- 


* The abbreviation n/r 


not recorded. 
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TABLE 11 (Continued) 


Electrolyte and Water 
Balance—Average per Day 


Case and Maximum Blood- during Study Period 


Clinical Electrolyte 
Diagnosis Imbalance 


Balance 


Comments 


Postmortem 
Findings 


Case 17, L. N., age 
43 (A52-2147); 
ruptured ileitis 
with subdia- 
phragmatic ab- 
scess; operated 


Patient septic; elec- 
trolyte imbalance 
corrected 8 days be- 
fore death; peritoni- 
tis 


Peritonitis; hydro- 
thorax; broncho- 
pneumonia; tubular 
regeneration of kid- 
neys 3+ 


Case 18, C. T., age 
68 (A53-05); 
paralytic ob- 
struction of 


stomach; cere- 
bral 


Paralytic obstruction 
corrected; electrolyte 
imbalance corrected 
11 days before 
death; death was 
cerebral 


Bronchopneumonia; 
central lobular he- 
patic necrosis; 
atrophy of right 
mid-parietal portion 
of brain; tubular re- 
generation of kid- 
ney 2+ 


Case i9, H. C., age 
28 (A52-1344); 
small bowel ob- 
struction; oper- 
ated 


Recovered from elec- 
trolyte imbalance 
and died 14 days 
later from massive 
gastric hemorrhage 


Duodenal ulcer, mas- 
sive gastric hemor- 
rhage; tubular re- 
generation 3+ 


Case 20, W. S., age 
44; ruptured 
diverticulum of | 
duodenum; 
peritonitis 


No electrolyte studies done 


Patient given tap 
water enema and 
glucose and_ saline 
for 16 days postop- 
eratively; dehydra- 
tion and water defi- 
cit; no electrolyte 
studies done; hema- 
tocrits 


Ruptured diverticu 
lum; peritonitis with 
abscess; intestinal 
hemorrhage; atelec- 
tasis; tubular de- 
generation 2+ 


Case 21, E. T., age + 16.86 
67 (A5$2-2140); ; + 37.12 
cancer of stom- +113.42 
ach; gastric and 
colon resection 


Patient recovered 
from initial electro- 
lyte imbalance 41 
days before death; 
5 days before death 
electrolyte imbal- 
ance developed 
which was not cor- 
rected 


Subdiaphragmatic 
abscess; gastric fis- 
tula; hydrothorax; 
thrombosis of sple- 
nic vein; carcinoma- 
tosis; tubular re- 
generation 3+ 
showing in addition 
recent tubular de- 
generation 


In Case 21 the kidneys revealed both areas 
of recent tubular degeneration and areas show- 
ing regeneration. These findings correlated with 
the clinical history revealed recovery from 
electrolyte imbalance forty-one days before 
death and recurrence of an electrolyte imbal- 
ance five days before death. 

Miscellaneous Findings. The extensiveness 
of the tubular degeneration appeared to have 
some correlation to the severity of the elec- 
trolyte imbalance. (Compare Figures 2 and 4.) 

No correlation as to the type of electrolyte 
imbalance in relation to the tubular degenera- 
tion could be established on the basis of this 
study. 


The blood urea nitrogen was found to be 
elevated in some of these cases, but it was not a 
consistent finding. It did not appear that kidney 
disease could have been the primary cause for 
these imbalances. 


DISTURBANCE IN CARBOHYDRATE METABOLISM 
ASSOCIATED WITH ELECTROLYTE IMBALANCE 


The blood sugar was elevated in all of these 
patients. It is thought that this disturbance 
in the carbohydrate metabolism may be 
significantly associated with a disturbance 
in the electrolyte metabolism. Except for the 
patients with known diabetes there was no 
history to indicate that any of the patients 


Period | 
Urine of 
mite) == | 
| (days) | 
| In Out 
694 24.47| 10.97] + 13.50] 1,106 7 | 
(eee 2.2 112.02| 87.1 | + 24.9 : 
| Cl..... 89.0 149.3 | 101.1 | + 48.2 
H:2O | 3,218 3,101 +117 
Na.... 156 82.8 | 36.1 | + 46.7 1,484 | 13 
87.8 | 78.8 |+ 9.0 | : 
130.8 66.5 | + 64.3 
H:O | 2,906 | 2,744 | +162 
| | | | 
| 163 266.2 | 144.5 | +121.7 1,827 7 
eS 2.65 70.1 90.1 | — 20.0 
Cl..... 84-120.3 312.1 | 2590.5 | + 52.6 | 3 
H:O 4,865 4,708 | +157 | 
| 
| 
| 
| 41 days days| | 
1,515 7 | 
| 
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TABLE III 
NO ELECTROLYTE IMBALANCE AS INDICATED BY BLOOD STUDIES OR AS SUGGESTED BY HISTORY 
(IN ABSENCE OF BLOOD STUDIES) 


Period 
Case and Maximum Blood- of | Wisiiasiniaiaeen 
Clinical Electrolyte Study Comments Findings 
Diagnosis Imbalance (days) 

Coma 22, P. D., age 62| Na..... 138 4 | Died suddenly 6 hr. postoper- | Atelectasis; fatty metamor- 
(A53-1 09); gastric 5.4 atively after attempting to! phosis of liver 
ulcer; Etdimnete >: 109 relieve atelectasis; no elec- 
hernia CO. 26.1 trolyte imbalance 

BUN 22 
Sugar 96 
H.O 

Case 23, C. B., age 82| Na..... 142.5 I Carbohydrate metabolism dis- | Bronchopneumonia; cancer of 
(A-52-179); carci- 4.85 turbed; no diabetic history, | gallbladder and common 
noma of gallbladder | Cl...... 105.8 status not proved; no elec-| duct; no tubular degenera- 
and ducts CO,. 22.6 trolyte imbalance 1 day be-| tion 

BUN 50 fore death 
Sugar 418 

Case 24, E. T., age 79/ Na..... 148 4 | Noelectrolyte imbalance; died] Old subdiaphragmatic abscess 
(A-53-04); cancer of |K...... 3.3 48 hr. postoperatively from sepsis with polymorphonu- 
colon; resection of|Cl...... 111 cardiovascular accident; clear infiltration of spleen and 
old subdiaphrag- CO, 28.1 head post not obtained liver; recent kidney infarcts; 
matic abscess BUN 11 | no tubular degeneration 

Sugar 145 

Case 25, E. A. age 51|Na..... 141 Electrolyte main- carcinomatosis; hy- 
(A-52-3383); cancer | K...... 5. tained; died 29 days postop- | drothorax; bronchopneu- 
of breast with metas- | Cl...... 105 eratively monia; no tubular degenera- 
tases; bilateral Co, 22.8 tion 
adrenalectomy BUN 25 

Sugar 64 

Case 26, L. H., age 72/BUN... = 20 I Known diabetic, out of control} Coronary thrombosis; diabetic 
(A-50-10); diabetes; | Sugar 320 with acute coronary throm-| nephropathy; no tubular de- 
coronary thrombosis bosis; insufficient time for} generation 

electrolyte imbalance; died 
24 hr. after onset of ‘illness 

Case 27, C.C., age 73 | Sugar 543 6 hr.| Known diabetic, coma, not! Hematothorax; diabetic ne- 
(A-51-01); diabetic controlled; insufficient time | phropathy; coronary arterio- 
coma following frac- for electrolyte imbalance; | sclerosis 
ture of ribs died 6 hr. 

Case 28, P. M., age 43| Na..... 132 It Had extensive terminal car- | Carcinomatosis; staphylococ- 
(A-52-2626); carci- | K...... 3 cinomatosis; electrolyte bal- | cus septicemia; multiple mili- 
nomatosis eee 04 ance maintained with food| ary abscess of ea no 

CO:. 21.9 and parenteral nutrition tubular degeneration 
BUN 19 
Sugar 181 

Case 29, M. L., age 52| ClI...... 04 No evidence of electrolyte im- | Subchronic liver atrophy with 
(A-5 1-329); sub- CO:. 24.6 balance cirrhosis; purulent bronchitis; 
chronic liver atrophy bronchial pneumonia; edema 
with cirrhosis | | and ascites; hydrothorax; old 

| radical mastectomy (no me- 
| tastases); no degen- 
eration 

Case 30, B. B. (A-51- | Na..... 160.4 | 4 | Patient died after massive and | Ruptured esophageal varices; 
2671); esophageal , See 3-7 | repeated gastric hemorrhage;| death due to hemorrhage; no 
varices; massive | clinical electrolyte imbal-| tubular degeneration 
bleeding 25.3 | ance although sodium and 

BUN 28.4 chloride values were elevated | 
Sugar 241 
H.O 
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TABLE 111 (Continued) 


inica lectrolyte S Comments 
tudy Findings 
Diagnosis Imbalance (days) | 
ms Died 1 day after adrenalec- | Carcinomatosis; hydrothorax; 
(A-53-999); cancer of tomy; no evidence of elec-| acute liver necrosis; no tubu- 
reast; carcinomato- _ trolyte imbalance lar degeneration 
sis; adrenalectomy | 
Case 32, Y. H., age 38| Cl...... 108 | Pe No evidence of electrolyte im- | Carcinomatosis; hydrothorax; 
(A-53-307);cancerof|COz.... 25.4 balance edema of lungs; no tubular 
breast; carcinomato- | BUN... 4 | degeneration 
sis; adrenalectomy | Sugar... 75 
Died 12 hr. after admission | Coronary sclerosis; no tubular 
1874) degeneration 
Case 34, H. W., age 65 | . Died 30 hr. after admission | Intestinal hemorrhage; no 
(A-53-1693) | tubular degeneration 
Case 35, B. V., age 30 | . | Died 5 days after odeslesben Undetermined; no tubular de- 
(A-53-1562) | generation 
Case 36, W. C., age 54 | ° | Died 6 days after injury | | Multiple injuries; no tubular 
(A-53-1561) | | degeneration 
Case 37, C. N., age 71 | . | Died third hospital day Coronary thrombosis; rup- 
(A-53-2573) tured heart; no tubular de- 
| generation 
Case 38, W. M., age 71 | ¥ | Acute cardiac decompensa- | Cause undetermined; no tubu- 
(A-53-2336) _ tion; hypertension; died sud- | lar degeneration 
| denly 2 days after admission 
Case 39, G. K., age 53 : | Died 9 hr. after admission Coronary sclerosis; no tubular 
(A-53-2208) | degeneration 
Case 40, C. M., age 67 : | Died 12 hr. after acute pa Coronary thrombosis; no 
(A-53-2056) _ nary attack while in hospital | tubular degeneration 
| for 21 days | 
Case 41, M. S., age 70 7 | Died 6 hr. after admission | Coronary thrombosis; no 
Case 42, A. W., age 91 | 4 | Postoperative fracture of _ Postoperative shock; no tubu- 
femur lar degeneration 
Case 43, M. M., age 64 | . | Died 21% hr. after admission | Coronary sclerosis; no tubular 
(A-53-518) _ degeneration 
Case 44, H. W., age 68 . | Died 2 hr. after admission | Coronary thrombosis and in- 
(A-53-1219) | farct; no tubular degenera- 
tion 
Case 45, A. S., age 76) s Died 6 days after admission | Cerebral hemorrhage; no tu- 
(A-53-1223) | bular degeneration 
Case 46, E. B., age 61 , Died 8 hr. after admission | Ruptured aneurysm; no tubu- 
(A-53-1219) | lar degeneration 
Case 47, R. W., age " Died 2 days after admission | Cerebral thrombosis; no tubu- 
(A-53-949) lar degeneration 
Died 36 hr. after admission; | Coronary thrombosis; dia- 
(A-53-1880) blood sugar 296 betes; no tubular degenera- 
tion 


* No electrolyte studies but no history to suggest electrolyte imbalance. 
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presenting an elevated blood sugar suffered 
from diabetes. An elevated blood sugar asso- 
ciated with the trauma of surgery has been 
observed by Piori and Abbott and it is likely 
that our finding of this phenomenon is of that 
nature. If the elevated blood sugar per se had 
been a factor in causing the tubular degenera- 
tion, it should also have caused tubular de- 
generation in the three diabetic cases. (Cases 
26, 27, 48.) 


COMMENTS AND CONCLUSIONS 


It is evident in the cases presented that 
proper treatment was not always instituted. 
In the light of our more recent knowledge* 
whenever presented with an electrolyte im- 
balance, we have learned that it is important 
to determine the blood sugar level. It is very 
often found to be elevated. With this added 
information it has been found to be life saving 
to depress the blood sugar level quickly by the 
administration of large quantities of insulin 
and glucose’ while at the same time endeavor- 
ing to correct the electrolyte imbalance. 

A disturbance in electrolyte imbalance sig- 
nalizes the need for determining whether or not 
there is an associated disturbance in carbo- 
hydrate metabolism. 

In analyzing these three groups it can be 
observed that an electrolyte imbalance and 
tubular degeneration of the kidneys were con- 
stantly associated regardless of other organic 
disease. (Tables 1 and 11.) Conversely, when 
tubular degeneration was not found in the 
kidneys (Group 111), no electrolyte imbalance 
had existed, as indicated by the history or the 
laboratory findings. 

In Table m1 confirmatory electrolyte studies 
were not done in all instances. In those cases 
in which electrolyte studies were done and no 
electrolyte imbalance indicated, the kidneys 
showed no tubular degeneration, although the 
disease causing death may have been severe. 
In other cases in the third group (Table 11) 
the short duration of the illness would seem to 
indicate that an electrolyte imbalance would 
not have had time to develop. 

We are proposing that when tubular degen- 
eration of the kidney is found on postmortem 
examination, electrolyte imbalance may have 
been present before death. The consistency 
of these corrolary findings and their absence 
when an electrolyte imbalance has been known 

* Studies to be completed and subsequently reported. 


definitely not to exist suggests the relationship 
even in the face of other organic disorder. 

Conversely, when an electrolyte imbalance 
has existed and has contributed to the death 
of a patient, it is likely that tubular degenera- 
tion of the kidneys will be found. 

These corrolary findings of electrolyte im- 
balance and degenerative changes in the kidney 
tubules suggest a pathogenesis for lower 
nephron nephrosis. 
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Lower Nephron Nephrosis 


Il. THE FUNCTION OF THE KIDNEY WHEN TUBULAR DEGENERATION EXISTS 


Cart O. Rice, M.D. AND J. H. StriCKLER, M.D., Minneapolis, Minnesota 


These studies have been supported in part by a grant from 
the Baxter Laboratories, Morton Grove, IIl. 


Ky wagons degeneration of the kidney has 
been popularly called lower nephron ne- 
phrosis. Often it has been spoken of as renal 
shutdown or acute renal failure. The clinical 
manifestation of tubular degeneration is sig- 
nalized by oliguria or anuria and it is thought 
to be associated with an electrolyte imbalance.’ 

Hardaway! refers to three phases of lower 
nephron nephrosis in illustrating a case. These 
phases are oliguria, diuresis and final recovery. 

He mentions that during the phase of oliguria 
the tubular cells are so damaged that all of the 
glomerular filtrate leaks into the interstitial 
spaces where it is reabsorbed; therefore, there 
is no filtrate remaining to be excreted from the 
kidney. This period of oliguria lasts about 
seven days. 

The tubular cells then begin to recover and 
although they are water-tight, allowing the 
glomerular filtrate to pass out of the kidney, 
they have little absorptive power and little 
excretion function and consequently electro- 
lytes are lost during the phase of diuresis. This 
is associated with a fixed specific gravity of 
the urine corresponding to the specific gravity 
of the glomerular filtrate. 

The third phase is that of recovery in which 
the kidneys resume their normal function. 


METHOD OF STUDY 


In the course of another study? it has been 
possible to obtain complete electrolyte intake 
and output figures as well as serial blood elec- 
trolyte pictures in a series of patients who died 
with tubular degeneration of the kidneys. These 
studies were done through the period of time 
when the patient was suffering from electrolyte 
imbalance. These determinations appear to 
give some information with regard to the ex- 
cretory function of the kidneys during the 
period of time when tubular degeneration is 
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present. This period probably corresponds to 
the phase of oliguria as described by Hardaway. 

A control group of patients was chosen 
in order to make a comparison of corre- 
sponding excretory functions of the kidneys. 
The patients in the control group suffered no 

TABLE | 

EXCRETION OF WATER FROM DAMAGED KIDNEY IN 


RELATION TO WATER INTAKE IN THIRTEEN PATIENTS 
WITH TUBULAR DEGENERATION OF KIDNEYS 


| 
Severe | Mild 
Tubular Tubular | 
Water | Degeneration | Degeneration | 


| (Average of 
(Average of | (Average of | ine dale do- 
) | terminations) 


37 daily de- | 43 daily de- 
| terminations) | terminations 


epee | 3,296 cc. | 2,770 cc. 2,964 cc. 
Out... -| 1,342 | 1,448 cc. 1,537 cc. 
Per cent | | 


out... 41 | 53 | 52 

| 
electrolyte imbalance and, with the exception 
of two patients, survived operation. No tubular 
degeneration was found in these two patients. 
It is therefore assumed, for the sake of this 
study, that tubular degeneration did not exist 
in the control group. 


FINDINGS DURING PERIOD OF ELECTROLYTE 
IMBALANCE 


Oliguria. Although oliguria or anuria has 
been considered to be one of the phases of this 
disease process, it was not observed to be a 
constant finding in these cases. Only three of 
the twenty-one patients studied experienced a 
terminal anuria. The tubular degeneration in 
these three patients with anuria was no greater 
than was observed in the others who showed 
no anuria. 

On the whole, the excretion of water by the 
kidneys was found to be only slightly dim- 
inished in the cases showing severe tubular 
degeneration. This is indicated in Table 1. 
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It therefore appears that we can justifiably 
conclude that although oliguria or anuria may 
be an associated symptom it is not necessarily 
a constant finding. 

Nature of Electrolyte Imbalance in Relation 
to Extent of Tubular Degeneration. There was 


Function of Kidney in Tubular Degeneration 


TABLE I 
ELECTROLYTE PICTURE IN PATIENTS WITH TUBULAR DEGENERATION 


groups to indicate any significant difference in 
the severity of the electrolyte picture asso- 
ciated with mild or severe tubular degenera- 
tion; although the clinical impression has 
seemed to indicate that when the clinical mani- 
festation of an electrolyte imbalance was more 


Case No.* Sodium Potassium Chloride Carbon Dioxide — Blood Sugar BUN 
Maximum Electrolyte Imbalance Showing Tubular Degeneration Graded 1+ and 2+ 

9 n/rt n/r $5 22 404 67 
11 160.2 2.8 114 20.8 260 20 
14 140 zs 85.9 21.4 200 49 
16 148 4.2 60.2 18.5 then 38.3 | n/r 182 
18 156 2.3 70.8 45.0 289 107 
20 n/r n/r n/r n/r n/r n/r 
3 175.0 2.2 121.1 30.3 800 13 
5 131 8.9 109 17.0 720 40 
7 n/r n/ n/r n/r 


Average 151.8 92.28 19.94-—39.8 442 68 
| | | | | 
Maximum Electrolyte Imbalance Showing Tubular Degeneration Graded 3+ and 4+ 
10 120 2.9 70. 38.6 then 20.3 n/r 82 
12 n/r 1.6 74.2 19.5 n/r 112 
13 134 +7 92.4 28.4 269 110 
15 134.6 3.5 77.3 11.8 584 152 
17 154 2.2 89.0 38.5 then 15.9 137 70 
19 163 2.65 84.0 43 16.4 383 270 
21 126 2.3 81.0 16.3 115 68 
1 170 2.35 65.6 50.9 19.8 365 158 
2 | 156.9 2.50 44.8 | 62.0 425 280 
4 168 4.15 l 109.5 25.0 415 22 
6 134 5.60 | 95.0 14.4 235 130 
8 152 3.40 | 85. 36. 134 121 


.07 


w 


146.53 


80.65 


306 


* Same case numbers as in preceding article, p. 547. 
+ Abbreviation n/r = not recorded. 


no constancy in the nature of the electrolyte 
imbalance in relation to the extensiveness of 
the tubular degeneration. This can be ob- 
served in Table 11 which depicts the maximum 
imbalance in each case during the period of 
study. A tabulation of the blood electrolyte 
picture for the control group is not included 
as there were no abnormalities of electrolytes 
in this group. 

Severity of Electrolyte Imbalance in Relation 
to Extent of Tubular Degeneration. It appears 
that there are insufficient cases in each of these 


severe the extensiveness of the tubular de- 
generation was likewise more severe. 

Renal Threshold for Sugar. All of the pa- 
tients suffering from an electrolyte imbalance 
presented an elevated blood sugar. The extent 
of the hyperglycemia was not significantly 
different in the two groups. (Table 11.) 

The urinary excretion of sugar in those cases 
with tubular degeneration was no greater than 
was observed in the control group. (Table 11.) 

These findings would seem to suggest that 
although a disturbed carbohydrate metabolism 
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may have existed in these cases, the extent of 
the tubular degeneration within the kidneys 
did not decrease the renal threshold for sugar. 
On the other hand, it may indicate that the 
renal threshold was increased. 


TABLE Ill 
CARBOHYDRATE INTAKE AND SUGAR LOSS IN PATIENTS 
WITH TUBULAR DEGENERATION OF THE KIDNEY 


Tubular Tubular Consul 
Degeneration | Degeneration Group 
Carbo- (Average of 
hydrate} (Average of | (Average of 129 daily de- 
50 daily de- | 37 daily de- comsinations) 
terminations) | terminations) 
Intake..| 289.8 gm. 223.3 gm. 239.85 gm. 
Output . 18.71 gm. 26.36 gm. 16.38 gm. 
Per cent 
lost... 6.45 11 6 
TABLE Iv 


URINARY EXCRETION OF SODIUM IN RELATION TO SODIUM 
INTAKE IN PATIENTS WITH TUBULAR DEGENERATION 
OF KIDNEYS 


the difference in the urine volume between the 
severely damaged and the normal kidney, as 
the difference in the urine volume between the 
normal and the severely damaged kidney was 
not proportionately as great as the difference in 
sodium and chloride output in these same cases. 


TABLE 
URINARY EXCRETION OF CHLORIDE IN RELATION TO 
CHLORIDE INTAKE IN PATIENTS WITH TUBULAR 
DEGENERATION OF KIDNEYS 


Severe Mild 
Tubular Tubular — 
Chloride Degeneration | Degeneration (Average of 
(Average of | (Average of | 50 daily de- 
57 daily de- | 43 daily de- | (79 S90Y 


terminations) 
terminations) | terminations) 
In......| 155.04 mEq. | 87.08 mEg. | 102.97 mEq. 
Out....| 29.61 mEq. | 60.39 mEq. | 56.88 mEq. 
Per cent 
out...| 17.16 69.35 55.23 


Potassium was excreted in slightly lesser 
amounts from the damaged kidney than from 
the control kidney. The difference was not as 
great as was observed for sodium and chloride 
as indicated in Table v1. 


TABLE vi 
URINARY EXCRETION OF POTASSIUM IN RELATION TO 
POTASSIUM INTAKE IN PATIENTS WITH TUBULAR 
DEGENERATION OF KIDNEYS 


Severe Mild Co | 
Tubular Tubular G neces 
Potas- | Degeneration | Degeneration sic 


Severe Mild 
Tubular Tubular — 
Sodi Degeneration | Degeneration ( Pati of 
| (Average of | (Average of 
129 daily de- 
57 daily de- | 43 daily de- terminations) 
terminations) | terminations) 
In......| 149.03 mEq. | 116.8 mEq. | 106.59 mEq. 
Out....| 28.89 mEq. | 61.53 mEq. | 77.24 mEq. 
Per cent 
out...| 19.3 52.6 72.46 


Urinary Excretion of Electrolytes in the Pres- 
ence of Tubular Degeneration. Sodium and 
chloride were excreted from the kidneys in 
significantly lesser quantities when the kidney 
was found to be more severely damaged than 
in the less severely damaged kidney or in the 
control group. (Tables tv and v.) 

It does not appear that this decreased excre- 
tion of sodium and chloride was due to the 
greater need of these electrolytes, as the plasma 
electrolyte figures for sodium and chloride indi- 
cated no greater deficit in these items than was 
evident for potassium, wherein the potassium 
excretion was proportionately greater. 

Likewise, this difference cannot be accounted 
for to any appreciable extent on the basis of 


Average of 
sium | (Average of | (Average of ( ag, 
57 daily de- | 43 daily de- | '7° daily de- 


terminations) | terminations) terminations) 
ee 62.11 mEq. | 57.98 mEq. | 46.14 mEq. 
Out....| 47.63 mEq. | 51.69 mEq. 54.80 mEq. 
Per cent 
out...| 76.68 89.15 118.07 


The difference in the excretion of potassium 
in the damaged kidney can probably be ac- 
counted for only in part on the basis of the 
difference in the urine volume. 

Urinary Excretion of Nitrogen in the Presence 
of Tubular Degeneration. There was some 
decrease in the excretion of nitrogen from the 
severely damaged kidney, but this too was not 
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as great as was observed for sodium and 


chloride. (Table 


TABLE vil 
URINARY NITROGEN EXCRETION IN 


NITROGEN 


RELATION TO 


INTAKE IN PATIENTS WITH TUBULAR 


DEGENERATION OF KIDNEYS 


Nitrogen 


Severe 
Tubular 
Degeneration 
(Average of 
57 daily de- 
terminations) 


Mild 
Tubular 
Degeneration 
(Average of 
43 daily de- 
terminations) 


Control 
Group 
(Average of 
129 daily de- 
terminations) 


16.28 gm. 


16.92 gm. 
13.65 gm. 


18.15 gm. 


15.05 gm. 
17.0 gm. 
Per cent 


out...) 84 


113 107 


COMMENTS AND CONCLUSIONS 


These findings indicate a significant decrease 
in the excretion of sodium and chloride and to 
a lesser extent of potassium, nitrogen and 


water when tubular degeneration of the kidney 
is present. 

These findings suggest the need for reducing 
the intake of these elements in proportion to 
their excretion in the urine lest their retention 
result in further chemical imbalance. 

In many of the patients who died with 
tubular degeneration of the kidneys, glycosuria 
was not present despite the high blood sugar 
level. These findings have us 
aware of the need for observing and treating 
an elevated blood sugar as well as treating the 
electrolyte imbalance when these conditions 
exist simultaneously. 
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Biliary System Inflammation and Cholecystitis 


A STUDY OF 200 LIVER BIOPSIES DONE AT CHOLECYSTECTOMY 


P. B. Savory, m.p., J. A. SHIVELY, M.p., P. C. TALBERT, M.D. AND H. D. Cay tor, m.p., 
Bluffton, Indiana 


From the Caylor-Nickel Clinic and Clinic Hospital, 
Bluffton, Indiana. 


£ pes results of 200 liver biopsies performed 
at the time of gallbladder surgery will be 
reported herein. The variation in the gross 
appearance of the liver at operation stimulated 
our interest and a cursory review of the litera- 
ture failed to reveal comparable studies. 
Histologic examination showed changes in a 
large number of these biopsies. 

It was also noted that certain patients having 
cholecystectomy had increased morbidity, as 
compared to those patients subjected to opera- 
tions of similar magnitude, despite the use of 
antibiotics when indicated, fluid and electrolyte 
replacement, careful technic, and early ambula- 
tion. Consequently, an attempt to correlate 
these hepatic changes and unimpaired con- 
valescence was made. 

Reports of chronic stenosing cholangitis and 
intrahepatic obliterating cholangitis as separate 
entities have been published.'*:” Punch biopsy 
has been performed to show liver changes in 
chronic gallbladder disease but no reports of 
liver biopsy at the time of biliary surgery have 
been written.?:!® Needle biopsy of the liver is 
now commonplace as an investigative proce- 
dure and much has been published on its 
technic and indications, and its correlation 
with liver function tests.*:®% 182122 Only rough 
parallelism exists between the microscopic ap- 
pearance of the liver biopsy and concomitant 
liver function tests, the latter reflecting the 
functional integrity and not the pathologic 
state.‘ Klemperer reported the coexistence of 
chronic inflammation in the intrahepatic bile 
ducts and of the gallbladder.'* Various in- 
vestigators differ as to the origin of this 
inflammatory process. Some suggest a hema- 
togenous origin while others dispute this 
descending type of infection. 

Fraenkel reported ten cases of independent 
intrahepatic cholangitis which he believed 
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to be the result of hematogenous infection.* 
Some of his patients demonstrated common 
duct stones and others revealed growth of 
organisms from the bile. Klemperer suggested 
a hematogenous origin in his case, notwith- 
standing the fact that there were inflammatory 
changes in the gallbladder.'* He did agree that 
ascending infection could not be excluded. 

Recently, experimental work has been done 
on the surgical anastomosis of the bile duct to 
the small bowel in dogs.'? These animals were 
sacrificed at varying intervals and some degree 
of cholecystitis and cholangitis had developed 
in all. The maximal point of change was in the 
gallbladder, and stones had developed in some 
where there was partial obstruction of the 
anastomosis or insertion of the duct into distal 
segments of the small bowel.!” 


METHOD OF STUDY 


From all the biliary surgery performed be- 
tween January, 1949 and August, 1954, 200 pa- 
tients were selected who had had cholecystec- 
tomy. The pathologist was able to confirm a 
diagnosis of acute or chronic cholecystitis in 
all cases. Where common duct exploration was 
not performed, cholangiograms were made by 
catheterization of the cystic duct.’ In a few 
patients a critical condition prevented cholan- 
giography. All cases of carcinoma of the gall- 
bladder, carcinoma of the head of the pancreas 
and metastatic liver disease were excluded. 
The biopsy was taken by sharp dissection at 
the beginning of the operation and at a consid- 
erable distance from the gallbladder bed. No 
complications were encountered as a result of 
the biopsy. 


DESCRIPTION OF FINDINGS 


In those liver biopsies showing pathologic 
changes, cellular infiltration, fibrosis and fatty 
metamorphosis were found. Cellular infiltration 
was the most common and varied from acute 
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surgery reveals polymorphonuclear leukocytes arranged in small foci. (Original 


magnification 156.) 


cellular infiltration, polymorphonuclear leuko- 
cytes and eosinophils to chronic cellular infiltra- 
tion, lymphocytes and plasma cells. Acute 
cellular infiltration, although rare, generally 


occurred in the parenchyma of the liver in 
small foci, diffusely scattered, without any 
relation to central vein or portal triad. (Fig. 1.) 
Chronic cellular infiltration, however, was 
much more common. The normal liver in the 
portal triad area contains a few lymphocytes 
and plasma cells, but these are scattered and 
very few in number. An increase of lympho- 
cytes and plasma cells was greatest in the 
portal triad structure. (Figs. 2A and B.) In 
some cases this cellular infiltration extended 
from the portal triad out into the liver paren- 
chyma. The next feature was an increase in 
portal triad fibrosis which varied from a mild 
to an extensive degree. It had no particular 
features except that it increased the size of 
the portal triad. (Fig. 3.) A variance in inten- 
sity of fatty change was also noted, and in the 
lesser degrees was not accepted as pathologic 
unless it involved groups of cells with the 
central part of the lobule as the point of maxi- 
mum intensity. (Fig. 4.) Artefacts were noted 
in a large percentage of these biopsies and 
were probably all due to operative manipula- 
tion.? The most common change seen was that 
of hemorrhage, usually subcapsular. Occasion- 


ally this was also accompanied by subcapsular 
polymorphonuclear infiltration. 


DEFINITION OF TERMS 


As stated previously, certain patients under- 
going cholecystectomy had a stormy con- 
valescence for no apparent reason. Although . 
convalescence, with its large subjective com- 
ponent, cannot be measured, an estimate can 
be made taking into consideration temperature, 
pulse and respiration, pain, nausea and vomit- 
ing, appetite, ambulation and general effects. 
Many variants influence each and all factors, 
for example, age, preoperative debility, nutri- 
tion and personality. We have not attempted 
such a complete analysis. Rather, those pa- 
tients with nausea and vomiting and inability 
to eat more than forty-eight hours postopera- 
tively, those with fever of undetermined origin, 
and those with pain and tenderness in the 
right upper abdominal quadrant beyond that 
commonly attributed to the operation were 
considered as having delayed or impaired con- 
valescence. Clinically according to severity the 
cases were divided into three groups: good, fair 
and poor. It is to be understood that these 
criteria are arbitrary and that evaluation of any 
given case may well differ from clinician to 
clinician. 
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Fic. 2. A, photomicrograph of wedge biopsy of the liver removed at the time of 
surgery demonstrates an increase in the number of lymphocytes and plasma cells 
within the portal triad. (Original magnification X 40.) B, same field as Figure 
2A under high power magnification. (Original magnification < 156.) 


RESULTS 


The following figures represent the results of 
the study and are expressed as number of cases 
and percentages of 200 liver biopsies.’ (Table 1.) 
Thirty-eight cases (19 per cent) showed chronic 
cellular infiltration of the portal triad. In five 
cases (2.5 per cent) this infiltration had ex- 
tended into the liver parenchyma. In eight 
cases (4.0 per cent) there was acute cellular 


infiltration of the liver substance. Thirty-three 
cases (16.5 per cent) demonstrated some degree 
of fibrosis of the triad area. Forty-six cases 
with slight fatty change and twelve cases with 
extensive change make a total of fifty-eight 
cases (29.0 per cent) showing fatty metamor- 
phosis. In fifty-one cases (25.5 per cent) there 
was some form of artefacts. 

As a total summation of the changes present 
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Fic. 3. Photomicrograph of wedge biopsy of liver illustrates the increase in 
fibrosis of portal triad area. (Original magnification X 40.) 


Fic. 4. Photomicrograph of liver biopsy demonstrates fatty metamorphosis. 


(Original magnification X 40.) 


in this series of biopsies, it was noted that 
inflammatory changes with or without fibrosis 
in the portal triad structure was present in 
sixty-four cases (32 per cent). This was be- 
lieved to be a significantly high percentage. 
When this was combined with fatty changes, 
it was noted that 106 cases, or 53.0 per cent 
of all specimens, showed some sort of pathologic 
process. 
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The relationship of hepatic lesions and con- 
valescence are represented in Table u. The 
percentage of patients age forty-five or older 
was 65.5. One hundred ninety-two patients 
(96.0 per cent) had cholelithiasis; fourteen 
(7.0 per cent) had common duct stones, while 
twenty-three (11.5 per cent) had cystic duct 
impaction. 

Twenty-two cases (11 per cent) were classi- 
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fied as having a fair convalescence and five 
cases (2.5 per cent) as having a poor con- 
valescence, making up 13.5 per cent of the 
total. Cholangitis was evident in thirteen cases, 
representing 48.1 per cent of the total impaired 
convalescents. When fatty change was included 


TABLE | 
RESULTS OF MICROSCOPIC FINDINGS OF 200 BIOPSIES 


No. of | Per 


Microscopic Findings Cases | cent 


Chronic cellular infiltration of portal 


Acute cellular infiltration of liver... . . 8 4 
Some cellular infiltration of liver... .. . 54 | 27 
Fibrosis of portal triad.............. 33 16.5 
58 | 29 
Cholangitic change.................. 64 | 32 
Some pathologic change............. | 106 | 53 


there were seventeen cases, or 62.2 per cent 
of the total impaired convalescents. Ten cases 
(37.0 per cent) had retarded convalescence 
without hepatic lesions. From Table 1 it can 
be noted that 20.3 per cent of the cases of 
cholangitis had impaired recovery. Correlation 


of convalescence with common duct stones was 
more pertinent; six cases (42.1 per cent) of the 
fourteen were impaired. Three (13.0 per cent) 
of twenty-three cases of cystic duct stone 
impaction had a poor recovery rate. 


COMMENTS 


The results of this study indicate strongly 
that biliary system inflammation is more 
generalized than is usually recognized, although 
this is not surprising since most epithelial lined 
systems may suffer a similar malady. The com- 
mon cold generally refers to an acute naso- 
pharyngitis but inflammation may involve 
such sites as the sinuses, trachea and bronchi. 
Using this as a comparison, this study attempts 
to show that in chronic gallbladder inflamma- 
tion the intrahepatic biliary system is changed 
in a significant percentage of cases, namely 
32 per cent. Acute or chronic cholecystitis 
probably represents only one facet of a gener- 
alized condition which is termed here as 
“cholangitis.” Intrahepatic cholangitis and 
chronic stenosing cholangitis are described as 
separate entities but probably should be re- 
garded as being related to a more generalized 
disease. A case of chronic cholecystitis with 
stone typifies the situation. Cholecystectomy 


TABLE I 
STATISTICAL DATA* 
| 
Number) Total Hepatic Cholan- _ Impaired 
onvales- 
Condition of Cases (200) | Lesions (106) | gitis = conse (37) 
Cases (%) (%) (%) | C 
(%) 
More than ten stones present.................. 47.0 
Cystic duct stone impaction.................... 23 11.5 | 
Impaired 27 13.5 | 
Impaired convalescence with cholangitis. . pe 13 6.5 20.3 48.1 
Impaired convalescence with cholangitis and/or | 
Impaired convalescence with no pathologic dincose | 
Impaired convalescence with common duct stones | 6 3.0 ee rr 22.2 
Common duct stone with cholangitis 7 10.8 
Impaired convalescence with cystic duct stone | 
Cystic duct stone impaction with cholangitis... . . 9 4.5 14.0 | 
Impaired convalescence with common duct stone 
Cystic duct stone impaction, impaired convales- | 


* One hundred thirty-one patients (65.5 per cent) were forty-five years or more of age. 
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Biliary System Inflammation and Cholecystitis 


was performed and the liver biopsy showed 
evidence of marked cholangitis. Subsequently, 
nausea, vomiting and jaundice developed in 
this patient and she died about six months 
postoperatively. Necropsy demonstrated an 
advanced stage of cholangitis with focal 
necrosis of liver parenchyma which was con- 
sidered the cause of death. 

This pathologic change will not occur in 
every patient just as pneumonia does not follow 
every common cold. The gallbladder is the site 
of predilection in most cases but the reverse 
may occur with cholangitis predominating. 
Fatty change seems to be an independent 
process, not consistently occurring with cholan- 
gitis. To support this theory will require 
many more studies. It is recognized that in this 
analysis no control group has been set up, but 
with sufficient time such may be done and 
studied for comparison. No patients demon- 
strated the early changes of Laennec’s cirrhosis 
although one may conjecture some cases of 
cholangitis may progress to a state indis- 
tinguishable from biliary cirrhosis. 


SUMMARY 


Two hundred cases of liver biopsy were 
studied in patients with proved acute or chronic 
gallbladder disease, 97.5 per cent with stones. 
Thirty-two per cent of these patients demon- 
strated changes consistent with a diagnosis of 
biliary tree inflammation or what is termed as 
“cholangitis.” It is believed that acute or 
chronic cholecystitis with or without stones is 
only one facet of a generalized process. An 
ascending type of inflammation as a means of 
etiology is presumed but not proved. There 
was a significantly large percentage of patients 
showing fatty change which was quite variable 
in extent, amounting to 29 per cent of the total 
cases. Fatty metamorphosis seemed to be inde- 
pendent of any other process. Attempt was 
made to correlate an impaired convalescence of 
the patient with the status of the liver but this 
was difficult and not conclusive. A discussion 
of the method of taking the biopsy has been 
made. Artefacts are an extremely common 
occurrence in the specimens, but are usually 
easily recognized. Pathologic descriptions are 
included and represented by the photomicro- 
graphs. We believe that due to the lack of a 
control group this problem warrants further 
study. 
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Dupuytren’s Contracture 


A STATISTICAL STUDY 


JouHn Yost, M.p., THomas WINTERS, M.D. AND HERBERT C. Fett, Sr., M.p., Brooklyn, New York 


UPUYTREN’S contracture is a deformity 
in the hand resulting from pathologic 
changes in the palmar aponeurosis. Since its 
description in 1832 by Dupuytren, many 
papers have been written concerning the in- 
cidence, etiology, pathology and treatment of 
the condition. Some of the more notable con- 
tributors in recent years have been Davis and 
Finesilver, Meyerding, Clay, Black, Kanavel, 
Koch and Mason, Gordon, Bunnell and Skoog. 
These men have presented their observations 
and their correlation with previous literature 
in series of various sizes. As a result, many 
divergent opinions have been formed concern- 
ing the basic principles. In an attempt to clarify 
these basic factors, and in pursuit of any sig- 
nificant correlation with regard to its etiology, 
a survey on Dupuytren’s contracture was un- 
dertaken at a large municipal hospital in 
Brooklyn. 

This survey was made on patients routinely 
admitted to the Adult Medical, Surgical 
Specialty and Psychiatric wards. The patients 
were thirteen years of age or older. Both hands 
of each patient were examined. All patients 
with contractures of the hand had their feet 
checked and in the case of male patients, the 
penis checked. Each person with involved 
hands was questioned as to onset, occupation, 
disability, associated illness, familial incidence 
and trauma to the hand. 

An attempt was made to classify each case 
as to degree of involvement. Three gradations 
were used: Grade 1, or minimal, was the classi- 
fication given to hands with a palmar dimple 
in the distal crease associated with thickening 
of the palmar aponeurosis; grade 11, or moder- 
ate, included those hands in which the involve- 
ment had extended into the fingers, causing 
some flexion of the metacarpophalangeal joint 
and interphalangeal joints; grade 111, or severe 
involvement, comprised hands in which the 
contracture had progressed to such a point 
that one or more fingers were flexed into the 
palm. One hundred twenty-six patients were 
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classified, i.e., sixty-six In group 1, forty-three 
in group 11 and seventeen in group II. 

During the survey, which continued for a 
period of three months, 5,062 patients were 
examined, of which 2,879 were males and 
2,183 were females. One hundred seventy-one 
patients had evidence of Dupuytren’s con- 
tracture, an incidence of 3.37 per cent. Previous 
series report the incidence to be from 1 to 
13 per cent. These series were for the most part 
unbalanced and did not reveal the cross section 
of male and female patients that might be 
found in a general hospital. 

Two hundred forty-six hands were found to 
be involved; forty-seven patients had Dupuy- 
tren’s contracture in the right hand, forty-nine 
in the left hand and seventy-five bilaterally. In 
twelve previous series of a total of 1,173 cases, 
53 per cent were involved bilaterally, 31 per 
cent in the right hand and 16 per cent in the 
left hand. 

Dupuytren’s contracture has often been 
thought to be a disease predominantly of men, 
as evidenced by surveys of previous series 
which give a total ratio of 7:1. Our total series 
consisted of 43 per cent female and 57 per cent 
male patients. Of the entire group of 175 pa- 
tients with Dupuytren’s contracture, fifty-one 
were females, thus giving a ratio of 3:1. 

All authors on the subject agree that Dupuy- 
tren’s contracture is probably a disease of the 
aged. A few scattered cases of its occurrence in 
early life have been reported, e.g., Bunnell’s 
case of a seventeen year old boy. The average 
age of the patients included in our survey was 
sixty-eight years; the youngest was a thirty- 
seven year old man with a fifteen-year history 
of the disease, and the oldest was a man one 
hundred years of age. Females had a slightly 
higher incidence at seventy years, and males 
at sixty-six. These results differ somewhat from 
those of previous authors who place the great- 
est incidence at between forty and sixty years 
of age. 

Whether or not trauma plays a role in the 
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development of the condition has long been a 
point of great interest. Meyerding believes 
that trauma can be considered an etiologic 
factor only by those who could possibly benefit 
from workmen’s compensation or insurance; 
he observes that only a small minority give a 


TABLE I 
JOB DISTRIBUTION IN THIS SERIES 


Group I 
2 
Sheetmetal worker..... 4 Plumber............. 1 


Group II 
Railroad fireman...... Electrician........... 1 
Storekeeper........... 2 
Machine operator...... 2 
Group III 

Building superintendent 3 Attorney............ I 
Elevator operator...... I 
Office worker.......... go Letter carrier........ I 
1 Watchman........... 1 
Fruit vender.......... I 
1 Messenger........... I 


history of trauma to the involved hand. Oller 
presents the following four arguments against 
possible traumatic etiology: ‘‘1. Among many 
millions who suffer hematomas and repeated 
trauma of the hand, few cases of Dupuytren’s 
contracture develop. 2. The condition often 
affects people whose occupation requires mental 
work primarily. 3. Although the disease is 
often bilateral, trauma is usually limited to the 
active hand. 4. When unilateral, the condition 
often occurs in the hand doing the least work.” 

Oller has also observed cases that have 
started in the predominant hand (the indi- 
vidual claiming that the contracture was due 
to trauma), and then has noted onset in the 
opposite hand. Davis and Finesilver reported 
the same observation. Most of the current 
authors are of the opinion that trauma has 
only a casual relationship to its etiology. 
Skoog, however, in his monograph showed 
definite evidence of fibrillation of the fibers 
of the palmar aponeurosis, and associated this 
with small, repeated bouts of trauma. Our 
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observations on the pathology will be given in 
a subsequent paper. 

To determine the relationship of Dupuy- 
tren’s contracture to trauma that might be 
incurred while working, we divided into three 
groups 144 cases in which the patient had a 


TABLE I 
FINGERS INVOLVED AND LOCATION IN HAND 


Hand | Thumb | Index | Middle Little 


Ring 


59 100 25 


| 47 99 | 30 
I 


given occupation. Sixty-nine patients were in 
the first group, or group where the patients’ 
hands were exposed to the greatest amount of 
trauma; thirty-nine were in the second group 
where the incidence of trauma was less; and 
thirty-six were in the third group where the 
least amount of trauma might occur. (Table 1.) 
Grouping these cases into categories involving 
types of employment is an inadequate way 
to judge trauma to the hand because it implies 
only what might happen to a hand during 
working hours; therefore if trauma is to be 
considered a factor, all activities and hobbies 
of an individual must be considered. Table 1 
lists forty-one different occupations, and from 
this it is difficult to show any set pattern of 
occurrence in any one type of work. The 
patients who are found in a large hospital such 
as ours, however, are from the lower income 
brackets, which accounts for the large number 
of laborers that make up about one-half of 
the first group. Another interesting observation 
is that all forty-nine patients with involvement 
of only the left hand were predominantly right- 
handed individuals, a fact to be weighed when 
trauma is considered as an etiologic factor. 

Of the 171 patients with evidence of Dupuy- 
tren’s contracture, 366 fingers were affected: 
181 on the right hand and 185 on the left. The 
ring finger was the one most often involved, 
with the middle finger next, followed by the 
little finger, index finger and thumb, in that 
order. (Table 11.) Again, these results differ 
somewhat from previous reports where the 
distribution has been given as the fourth, 
fifth, third, second and first fingers, respec- 
tively. The relatively equal distribution of 
involved fingers between both hands is inter- 
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esting. If trauma were an important etiologic 
factor, one would assume that the incidence 
of involvement would be greater on the fingers 
of the right hand. 

The manner in which hand tools are grasped 
while in use is another factor to consider. Two 
fundamental grasps are employed, one in which 
the index finger is used to stabilize the tool and 
the other where the fingers are wrapped around 
the tool handle. In the first, the contact point 
of the tool is between the fingers and the heel 
of the hand. In this position the hand forms 
its two arches with the apex at the distal 
palmar crease over the middle finger, the area 
of second highest incidence of palmar aponeuro- 
sis involvement. Thus the entire distal palmar 
crease is not in contact with the tool. In other 
words, it would be very difficult for the area 
of the palm where Dupuytren’s contracture 
originates to become repeatedly traumatized 
in this grasp. In the second method of grasp 
the hand tool is rolled between the joints of the 
fingers and lies distal to the distal palmar crease. 
Very often callosities can be seen in the hand, 
which represent the areas of greatest friction or 
areas that are exposed to the greatest amount 
of trauma. These are found over the heads of 
the metacarpals and over the radial aspect of 
the middle phalanx of the middle finger, which 
are not the areas where Dupuytren’s contrac- 
ture originates. When a large-handled tool is 
used, however, it is grasped by the entire hand 
and all points of the palm come into contact 
with the tool. Therefore, if trauma is to be 
considered a factor in the development of the 
contracture, it should be limited to those indi- 
viduals who constantly use large-handled tools 
such as brooms, shovels, picks, etc. 

Few previous series have included a racial 
breakdown. Anderson stated that Dupuytren’s 
contracture is rare in the Negro but he gave 
no figures. Of the entire series of patients 
examined in our survey, 37 per cent were 
Negroes; of our 171 cases, four patients 
(2.4 per cent) were Negroes. If the incidence 
were to be equal among the different races, we 
should have found approximately sixty such 
cases. Since in the Metropolitan area most 
types of employment are entered into by 
people of this race, it is reasonable to assume 
that their hands would be traumatized as often 
as those of people of the white race; and if 
trauma is an important etiologic factor, the 
discrepancy that we find in the incidence of 
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Dupuytren’s contracture between the two 
races should not exist. 

The time of onset is a difficult point to 
determine, but it is important when one thinks 
of trauma as a possible cause. Of the entire 
group, ninety-four patients were questioned as 
to time of onset. Several patients with minimal 
involvement did not realize there was anything 
wrong with their hands until it was brought to 
their attention by the examiner. Twenty-one 
patients stated that onset occurred after retire- 
ment. Only in two instances was specific 
trauma associated with the onset. Of these two 
cases, one patient had had a laceration over the 
tendon of the fourth finger several years before 
deformity was noticed; his involvement, how- 
ever, was proximal to the area of trauma, and 
the scar was soft and pliable. The second pa- 
tient claimed to have had a puncture wound of 
the palm and stated that the development of 
Dupuytren’s contracture followed this. Most 
of the patients claimed an insidious onset and 
could not state specifically when it was first 
noticed. 

The next correlation to be made is whether or 
not any particular disease or group of diseases 
can be associated with Dupuytren’s contrac- 
ture. In 152 cases hospitalization was sub- 
stantiated by a confirmed diagnosis of one or 
more of forty-three different disease processes. 
Arteriosclerotic heart disease was the most 
common, with tuberculosis second, cerebro- 
vascular accidents third, benign prostatic 
hypertrophy fourth and hypertensive cardio- 
vascular disease fifth. It is evident, therefore, 
that the predominant diseases are those asso- 
ciated with aging, which is also true of the 
incidence of Dupuytren’s contracture. These 
findings coincide with those of previous sur- 
veys, even though attempts have been made 
to associate such things as gout, endocrine 
disorders, diabetes, syphilis, coronary throm- 
bosis, arthritis, ulnar nerve lesions, tuberculosis, 
epilepsy and cervical rib with the etiology of 
Dupuytren’s contracture. (Table 111.) 

Pain was not a major complaint. In none of 
the cases in the series was onset associated with 
pain. Since the series was completed, however, a 
patient with a presenting complaint of pain in 
the hand was seen. This lesion, which involved 
the ring finger, was definitely painful on pal- 
pation over the distal palmar crease and first 
phalanx; the joints were not swollen or tender. 

The severity of involvement was not a guide 
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to the duration. Some minimal cases had been 
present and static for many years; in some 
severe cases the deformity had occurred and 
progressed in a matter of a few years. 

Few patients complained of their deformi- 
ties, the degree of involvement having no 
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many as four generations of one family. Pre- 
vious authors give incidence of familial history 
ranging from o to 25 per cent, with an average 
of 11 per cent in seven series. We found only 
one case with definite familial history, a man 
who had a similar lesion on the same hand as 


TABLE II 


DISEASE INCIDENCE 


Benign prostatic hypertrophy................... 13 
Hypertensive cardiovascular disease.............. 9 
Gastrointestinal malignancy..................... 


I 


I 


Amyotrophic lateral sclerosis.................... I 


Rectovaginal fistula... . 


Skin graft to face... 
Carcinoma of throat.................... 
Old age. . 
Peripheral vascular disea nes 
Cord bladder syndrome........ 
Carcinoma of larynx........... 
Barbiturate poisoning.......... 
Parkinson’s disease.............. 
Lymphosarcoma................. 


correlation with the amount of complaint. 
Most of the patients with severe involvement 
(definite joint limitation) had accustomed 
themselves to the deformity and wished to 
live with it rather than undergo operative 
correction. One such patient (not included in 
this series) had Marie-Striimpell arthritis as 
well as involvement of all of the metacarpo- 
phalangeal and interphalangeal joints on both 
hands. 

Contractures of the plantar fascia and Buck’s 
fascia of the penis have been seen independently 
and in conjunction with Dupuytren’s contrac- 
ture. During part of our series 430 consecutive 
patients had their feet examined as well as 
their hands; in this group only one patient was 
found with an involved foot. Each of the 
patients with involvement of the hands had 
their feet examined; three plantar lesions were 
found. All males with involved hands were 
checked for Buck’s fascia contracture (Peroni’s 
disease) but none was found. 

Heredity is a factor that has often been 
associated with the etiology of Dupuytren’s 
contracture, having been traced through as 


his parent. Onset in the son occurred at a far 
earlier age than in the parent (third decade), 
although the patient had never done any 
heavy work. The discrepancy between the 
results of this survey and those of other authors 
can be attributed to the fact that a great 
number of our patients were immigrants who 
had not seen their families for many years. 


CONCLUSIONS 


1. Dupuytren’s contracture occurs in 2 to 
3 per cent of the population and is directly 
proportional to the age group of patients 
examined. 

2. The incidence of Dupuytren’s contracture 
in the left hand and the right hand is approxi- 
mately equal. 


3. The racial incidence of Dupuytren’s 


contracture is far less in Negroes than in 
Caucasians. 

4. Trauma seems to have no significant 
degree of causal relationship to the onset of 
Dupuytren’s contracture because of the com- 
plete lack of associated factors that should 
exist if trauma were the main cause. 


Arteriosclerotic heart disease.................... 28 
| 
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Correction of Internal Rotation of the Thigh 


in Spastic Paralysis by 


the Durham Operation 


MELVIN Brent WarTKINS, M.D., New York, New York 


of an operation for correction of 
internal rotation of the thigh in spastic 
patients was published in 1938 by Durham.' 


Giuteus medius m, 


and minimus muscles viewed from the lateral aspect 
of the pelvis and upper femur. 


His study of the deformity was prompted by 
the observation of a patient, ‘‘who, after re- 
lease of the flexors and adductors of the thigh 
and lengthening of the hamstrings, exhibited an 
unusual degree of internal rotation in recum- 
bency and also when standing.” Durham con- 
cluded that internal rotation deformity, fre- 
quently associated with the commonly found 
flexion-adduction contractures, does not be- 
come fully manifest until the flexion and 
adduction have been corrected. In the recum- 
bent position it may still escape notice but is 
obvious when the patient stands. He reasoned 
that since the anterior fibers of the gluteus 
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medius and minimus, assisted by the tensor 
fascia femoris, constitute the effective internal 
rotator mechanism of the thigh, release of these 
structures should correct the deformity. The 
abductor function of the gluteus medius is 
preserved since only the anterior fibers of the 
muscle are divided. 

As described by Durham an oblique incision 
is made over the greater trochanter, and after 
dividing the tensor fascia femoris the gluteus 
medius and minimus are exposed and placed 
under tension by externally rotating the thigh. 
The tendinous insertions anterior and distal to 
the greater trochanter are divided. (Figs. 1 
to 3.) Any remaining taut tascial bands de- 
tected by palpation are also severed. The 
tensor fascia femoris, if under tension when 
divided, is not resutured. Plaster immobiliza- 
tion is used to maintain the thigh in abduction 
and full external rotation for eight weeks. This 
is followed by physiotherapy and walking 
exercises. Durham reported thirty-two opera- 
tions with a follow-up period of six months to 
six years. The correction was maintained in all 
cases and there were no patients with dis- 
turbance of gait due to weakness of the gluteus 
medius muscle. 

This study is an evaluation of twenty 
Durham operations performed at the New York 
Orthopaedic Hospital over the ten-year period 
from 1938 to 1948. In seven patients bilateral 
operations were performed. There was an age 
variation of from three to twenty-nine years. 
In five patients obturator neurectomies or ad- 
ductor tenotomies, or both, had been per- 
formed prior to the operation for correction of 
internal rotation. Release of adduction and 
flexion contractures was performed at the time 
of the Durham procedure in eleven patients. 
The average follow-up period was five years. 

In all of the hips operated upon the gluteus 
medius and minimus muscles were found to be 
taut on external rotation of the thigh under 
anesthesia. In eleven patients the thigh could 


oe Fic. 1. Normal attachments of the gluteus medius 


Internal Rotation of Thigh in Spastic Paralysis 


not be externally rotated beyond the neutral 
position. After dividing the taut structures, full 
external rotation was possible in seventeen 
patients and limited to 10 degrees in three. 
Postoperative care consisted of plaster im- 
mobilization in the corrected position for six 


Gluteus medius m. 


COMMENTS 
McCarroll and Schwartzmann? describe two 
types of internal rotation deformity in spastic 
patients. While walking, in some patients, a 
moderate position of internal rotation is 
assumed from spasm which occurs in the 


Gluteus medius m. 


Gluteus 
minimus m. 


Fic. 2. Incision for release of anterior fibers of gluteus medius and gluteus minimus 


muscles (after Durham). 


Fic. 3. Retraction of divided fibers of gluteus medius and minimum muscles (after 


Durham). 


to eight weeks followed by massage and walking 
exercises. 


RESULTS 


Of the twenty hips operated upon, fourteen 
(70 per cent) were improved by the operation. 
Four of these patients maintained complete 
correction of the deformity; in ten there was a 
partial recurrence. In six cases the results were 
poor, either because of recurrence of the de- 
formity or disturbance of gait due to gluteus 
medius weakness. An analysis of the operative 
failures revealed that in four patients post- 
operative weakness of the gluteus medius, 
resulting from too extensive division of the 
muscle, was responsible for a lurching gait. 
In one patient who was mentally retarded 
failure of the operation could be attributed to 
lack of appreciation of the severity of the 
physical disability. This patient was incapable 
of the necessary cooperation in his postopera- 
tive exercises and walking instructions. In 
another patient recurrence of the deformity 
was thought to be due to an insufficient period 
of postoperative immobilization. This patient 
was one of the few taken out of plaster before 
the full period of eight weeks. 


gluteus medius and minimus on active innerva- 
tion. This is not a fixed deformity and may be 
corrected by section of the muscles near the 
point of insertion as in the Durham procedure. 
They reported fifteen such cases with ten good 
results. Another type presents a fixed deformity 
which is thought to be due to organic contrac- 
ture in the gluteus medius and minimus, 
tensor fascia femoris and all other soft tissue 
structures about the hip joint. They do not 
believe the Durham operation corrects the 
deformity in these patients and they prefer 
supracondylar osteotomy with the proximal 
fragment fixed in maximum internal rotation. 

Greene and McDermott,’ in a study of 
operative procedures on spastic patients at the 
Boston Children’s Hospital covering a fifteen- 
year period, reported only one Durham opera- 
tion. This resulted in improvement. These 
authors believe that although internal rotation 
deformity is frequently observed it is not 
severely disabling and may be taken care of by 
training if the adduction and flexion deformi- 
ties are corrected. 

Phelps‘ maintains that contracture of the 
tensor fascia femoris muscle is the most fre- 
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quent cause of internal rotation of the thigh, 
and he recommends release of this structure 
as the best means of correcting the deformity. 
He believes that correction might be obtained 
by the anterior gluteal release, but he does not 
favor this procedure because it weakens the 
abductors. 


SUMMARY 


The results of this evaluation of twenty 
operations indicate that the Durham procedure 
is a useful operation for correction of internal 
rotation deformity of the thigh in selected 
cases of spastic paralysis. Improvement in gait 
can be expected, provided there is good power 
of the thigh abductors and the patient is 


physically and mentally capable of coopera- 
tion in the postoperative program of muscle 
training and walking exercises. 
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PATIENTS over age fifty with indefinite clinical and x-ray findings of a 
possible gastric tumor should be subjected to cytologic studies of the 
stomach contents after papain lavage, as described by Traut and co-work- 
ers. By this means earlier diagnoses are possible and earlier gastrectomy 
will give a higher percentage of curative results. (Richard A. Leonardo, 


M.D.) 
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Gunshot Wounds of the Tarsal Joints 


Capt. GeorceE E. Omer, Jr., M.c., El Paso, Texas, RALPH E. REINER, M.D. AND 


From the Orthopaedic Service, Brooke Army Hospital, 
Fort Sam Houston, Texas. This paper is an abridgement 
of a thesis to be submitted in partial fulfillment of the 
requirements for the degree of Master of Science (Ortho- 
paedic Surgery) from Baylor University, Houston, Texas. 


oo wounds of the tarsal joints are 
therapeutic problems and often result 
in lasting disability. Battle-incurred missile 
wounds of the foot and ankle joints are more 
severe and have an additional complication of 
evacuation prior to definitive treatment. It is 
difficult to correlate the mortality from severe 
trauma of the tarsal joints in combat, and this 
study represents only a number of cases of gun- 
shot wounds of the tarsal joints which received 
definitive therapy in a general hospital. 


CLINICAL STUDY 


From January, 1950 through December, 
1953, 102 cases of missile wounds of the tarsal 
joints were treated by the staff of the Ortho- 
paedic Service of Brooke Army Hospital. The 
ages of the patients ranged from eighteen to 
forty-one years, and all were males. The left 
lower extremity was involved in sixty-six cases, 
the right in thirty-six. Sixty-seven cases were 
followed twelve months or less; thirty-five were 
followed for more than twelve months. 

Sixty-eight of the patients were wounded in 
combat. Twenty battle wounds were due to 
small arms fire such as carbine and machine 
gun rounds; the other forty-eight battle 
wounds were due to fragmentation injuries 
such as land mines, mortar rounds, grenades 
and artillery shells. Fragmentation wounds 
combine multiple missile penetration with 
blast injury and result in extensive soft tissue 
damage. The high velocity of military small 
arms fire contributes to multiple fractures. 
Table 1 illustrates that the 102 wounds pro- 
duced a total of 319 fractures of the tarsal 
bones. An individual fracture limited to the 
calcaneus was found in sixteen wounds. 

The major tarsal joints for effective motion 
were considered to be the ankle joint, the sub- 


Cot. JosepH W. Batcn, m.c., San Antonio, Texas 


talar or transverse tarsal joint, and the mid- 
tarsal joint. (Fig. 1.) A joint was considered 
involved only when the integrity of the articu- 
lating surfaces was disrupted by roentgenologic 
evidence. Twenty-three wounds were limited 
to the forefoot and involved the mid-tarsal 


TABLE | 
FRACTURE INCIDENCE OF INVOLVED TARSAL BONES* 


* Tibia and fibula refer only to medial malleolus and 
lateral malleolus. 


joint. (Fig. 2.) Wounds limited to the malleolar 
portions of the tibia and fibula and involving 
the ankle joint were found in eleven patients. 
(Fig. 3.) Of the sixty-eight wounds of the hind- 
foot, twenty-nine damaged only the subtalar 
joint. (Fig. 4.) Fourteen patients had fractures 
of the hindfoot and the malleolar region for 
combined involvement of the ankle and tarsal 
joints. (Fig. 5.) Fifteen wounds damaged the 
hindfoot and the forefoot for combined injuries 
of the subtalar and mid-tarsal joints. (Fig. 6.) 
Ten patients had multiple fractures and wounds 
with involvement of all three major tarsal 
joints. (Fig. 7.) 

Sepsis constituted the most common com- 
plication. Osteomyelitis developed in nineteen 
patients and continued in individual cases 
from two months to six years. (Table 11.) 
Fifteen of the septic cases resulted from frag- 
mentation wounds. The most common organism 
producing sepsis was hemolytic Staphylococcus 
aureus which was cultured in nine patients. 
When combined joint injuries (which include 
injuries to the subtalar joint) are included with 
injuries limited to the subtalar joint, it may be 
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THE SUB TALAR JOINT 


Fic. 1. The three major tarsal joints for effective motion. 


Fic. 2. Wound involving mid-tarsal joint, resulting from shotgun fire in a twenty-one year 
old patient. Roentgenogram taken one day after injury. 


seen that this joint was involved in 63 per cent 
of the septic cases. 

The clinical end results of the 102 wounds 
(Table 111) were based on functional weight 
bearing and locomotion rather than anatomic 
or roentgenologic appearance of the foot and 
ankle. Return to military duty with a normal 
painless gait was considered a good result. 

Nine of the 102 wounds terminated in ampu- 
tation of the involved extremity. All nine pa- 


2 


THE MID TARSAL JOINT 


tients were injured by fragmentation wounds. 
Seven amputations were at below-knee level, 
one was a Lisfranc amputation and the remain- 
ing one a Syme procedure. 

Wounds limited to a single tarsal joint re- 
sulted in full activity more often than wounds 
involving multiple tarsal joints. Return to 
military duty was the clinical result in fourteen 
of fifty-eight patients, or 24 per cent of the 
single tarsal joint wounds. Full duty was the 


76 


> 
: 4 
a 
~ 
~ 4 
Wes 
4 |_| 


Gunshot Wounds of Tarsal Joints 


Fic. 3. Wound involving ankle joint, resulting from land mine blast in a twenty-one year old pa- 
tient. Roentgenogram taken twenty-five days after injury; subsequent amputation. 


Fic. 4. Wound involving subtalar joint, resulting from machine gun fire in a twenty-seven year old 
patient. Roentgenogram taken ten days after injury; subsequent arthrodesis. 


Fic. 5. Combined wound involving ankle and subtalar joints, resulting from small arms fire in a 


twenty year old patient. Roentgenogram taken five months after injury; subsequent spontaneous 
fusion. 


Fic. 6. Combined wound involving subtalar and mid-tarsal joints, resulting from small arms fire 


in a twenty-one year old patient. Roentgenogram taken seven months after injury; subsequent 
spontaneous fusion. 


| 


Fic. 7. Combined wound involving ankle, subtalar, and mid-tarsal joints, result- 
ing from machine gun fire in a twenty-one year old patient. Roentgenogram 


taken one month after injury. 


clinical result in three of thirty-five patients, or 
only 9 per cent of the multiple tarsal joint 
wounds. Spontaneous fusion developed most 
often in wounds of the subtalar joint, and a full 


TABLE II 
INCIDENCE OF SEPSIS AND AMPUTATIONS 


Joint Classification | Cases Sepsis | Amputees 


| 29 | 5 I 

Mid-tareal............| 23 | 3 

Combined. 39 7 | 4 

9 


range of motion was retained most often in 
wounds of the mid-tarsal joint. 

Wounds involving multiple tarsal joints 
progressed to spontaneous fusion in a greater 
percentage of cases than wounds limited to a 
single tarsal joint. Spontaneous fusion was the 
end result in nineteen of thirty-five patients, 
or 54 per cent of the multiple tarsal joint 
wounds. Spontaneous fusion was the end result 
in six of fifty-eight patients, or only 10 per cent 
of the single tarsal joint wounds. 

Twenty-five patients progressed to spon- 
taneous fusion. The average time lapse from 
injury to roentgenologic evidence of fusion was 
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eight months. Twelve patients underwent 

surgical arthrodesis, the average time lapse 

from injury to surgical intervention being 

twenty-one months. The time period of medical 
TABLE Ill 


CLINICAL RESULTS OF 102 MISSILE WOUNDS OF THE 
TARSAL JOINTS 


|  Ankylosis 


Joint Full | 
| Duty Fusj rthro- | 
| USION) | 
| 
6 1 | I 10 
Subtalar...... | 7 28 
Mid-tarsal..... | 7 | 12 1 | o | = 
ee | 14 30 | 6 | 8 58 
| 
Combined....,) 3 9 | 19 | 4 35 
| 17 39 | 25 | 42 93 
Amputations . | | 9 
| | 


inertness averaged thirteen months between 
the time of average spontaneous fusion and the 
time of average surgical arthrodesis. Sixty-six 
per cent of the patients treated by final surgical 
arthrodesis were previously hospitalized and 
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Gunshot Wounds of Tarsal Joints 


discharged to limited activity with painful 
motion. 


COMMENTS 


Only 9 per cent of the 102 wounds terminated 
in amputation. During the American Civil War 
amputation was the treatment of choice in 
70 per cent of patients with ankle joint wounds. ! 

The complications of compounded missile 
wounds, sepsis and the difficulty of early and 
adequate skin coverage all aided in the result- 
ing painful arthritis or ankylosis of these 
joints. In the early treatment of missile wounds 
of the foot and ankle every effort should be 
made for thorough early débridement and 
adequate skin coverage of the wound. This 
transforms an open septic wound into a closed 
fracture of the tarsal region. 

Thirty-nine of the 102 patients have painful 
limited motion and are disabled for prolonged 
effective use of the involved extremity. For 
these patients spontaneous fusion is no longer 
probable and surgical arthrodesis has not yet 
become necessary. In this study the postinjury 
time period between average spontaneous 
fusion and average surgical arthrodesis was 
more than one year. With similar conservative 
treatment the end results of wounds of the 
tarsal joints during World War 1 were consid- 
ered worse than other major joints.? A painful 
joint with limited motion is more disabling 
than an ankylosed joint, and the results of 
surgical arthrodesis are better when performed 
early rather than late.* The prognosis and 
treatment of the individual case should be 
estimated on the basis of average time required 
for spontaneous fusion. If spontaneous fusion 
does not occur and there is roentgenologic 
evidence of disruption of the articulating sur- 


faces, a decision for early arthrodesis of the 
involved joint is indicated. 


SUMMARY 


Gunshot wounds of the tarsal joints have 
unsatisfactory results with prolonged con- 
servative therapeutic methods. One hundred 
two cases of missile wounds of the tarsal joints 
are presented, nine of which terminated in 
amputation. Seventeen patients have normal 
painless motion; ankylosis has occurred in 
thirty-seven, and thirty-nine patients have 
painful limited motion. Only 53 per cent of the 
102 patients have painless weight-bearing 
extremities. 

The prognosis of wounds of multiple tarsal 
joints is more guarded for normal painless gait 
than wounds limited to an individual tarsal 
joint. Fragmentation wounds have a higher 
incidence of infection than wounds due to 
small arms fire. The duration of sepsis has 
decreased with modern antibiotics and current 
surgical technics. Amputation of the involved 
extremity should be performed only if bony 
loss or sepsis is so severe as to necessitate the 
procedure. 

A painful joint with limited motion is more 
disabling than an ankylosed joint, and an 
early decision concerning surgical arthrodesis 
should be made. 
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Non-perforating Wounds of the Abdomen 


James T. HELSPER, M.D.,* New York, New York 


From the Queens General Hospital, New York, New York. 


URING the five years prior to 1953, fifty-two 
D cases of traumatic non-perforating wounds 
of the abdomen were seen at the Queens Gen- 
eral Hospital, N. Y. In this review the cause, 
diagnosis and management of such cases will 
be discussed. All perforating abdominal injuries 
have been eliminated entirely because of their 
much more obvious indication for surgery and 
management. 

It is most important in a discussion of this 
sort, as in most treatises on trauma, to separate 
the particular entity under discussion from 
other traumatic injuries occurring in the same 
patient; we must, however, keep uppermost in 
mind the care of the whole patient rather than 
the care of the injury. To be included in this 
presentation are all of the cases of non-per- 
forating abdominal injury which were recorded 
under such a diagnosis, with any other injuries 
that may have affected their diagnosis and/or 
management. The mortality rate of our group 
was found to be about 21 per cent or eleven 
of the fifty-two patients seen. However, of 
these patients four died within four hours of 
admission with either brain damage or flail 
chest in addition to their abdominal difficulty 
and none of them ever reached a condition 
satisfactory for surgery. An example of this 
type is Case 3. This fifty-four year old man 
was struck by an automobile and sustained 
right flail chest with ruptured right diaphragm; 
the liver was completely displaced into the 
right chest. He also had a ruptured bladder and 
multiple fractures of the pelvis. He remained in 
shock despite all measures and died after 
fourteen hours. Neal® states that herniation of 
the liver is very rarely seen. Ten cases were 
found in the literature at the time of his report 
of one successfully treated case. This then adds 
another case, albeit unsuccessfully treated. 

Of all the cases seen, fifteen patients or 
29 per cent had a major traumatic injury in 
addition to the abdominal injury. Three pa- 


tients died who had been operated upon; one 
died twenty-eight days postoperatively of a 
spontaneous high ileostomy following bowel 
resection for a lacerated mesentery causing 
gangrene of a segment of bowel. Another died of 
pulmonary embolus thirty days after surgery. 


TABLE | 
CAUSES OF INJURY IN AUTHOR’S GROUP OF FIFTY-TWO 
CASES 
Automobile-pedestrian accidents................. 26 
Boat-swimmer I 


The last patient died four days after cystotomy 
for ruptured bladder due to multiple injuries. 
An additional eleven patients (21 per cent) 
lived and were not operated upon, their diag- 
nosis usually being made by exclusion. The 
majority of these were contused kidney or 
bladder. 

Considering the types of injuries, our fifty- 
two cases generally adhered to those previously 
recorded,'—1:7-9 with a few minor exceptions. It 
is generally considered that in civilian life the 
incidence of perforating and non-perforating 
abdominal injuries is about the same, while in 


‘ combat the perforating injuries are much more 


common.” Table 1 lists the causes in civilian 
life, and as usual automobile-pedestrian acci- 
dents are the most common, with falls second. 
In the case of falls, an interesting note was 
that two of the patients had only slight falls 
without actual trauma to the abdomen. One 
patient in particular (Case 26), despite the 
most searching questions, insisted that he had 
fallen a maximum of 6 feet. In an attempt to 
break his fall he landed on his outstretched 
hands and knees. There was absolutely no 
direct trauma to the abdomen. While there 


* Surgical Fellow, Memorial Center for Cancer and Allied Diseases, New York, N. Y. 


American Journal of Surgery, Volume go, October, 1055 580 


ge 
¥ 
: 

+ 

: 

. 

: 

ay: 

A 

Ps 
. 

ih 


Non-perforating Wounds of Abdomen 


were no superficial evidences of abdominal 
trauma to deny his history, he continued to 
present indications for surgical intervention. 
At operation he was found to have a ruptured 
spleen near the hilus. Apparently the spleen 
had tugged at its hilar attachments during the 
break in the fall and had torn. Another patient 
who had had an 8 foot fall had a similar history 
and operative findings. Both of these patients 
were children, thirteen and seventeen years of 
age, respectively. 

Football accidents, sleigh-riding accidents 
and brawls were additional causes in this series. 
The more bizarre causes were also encountered, 
including one case of a seven year old swimmer 
who was struck by a rowboat (Case 19). A rup- 
tured spleen was found at surgery. 


DIAGNOSIS 


Any patient presenting himself or brought 
to the admitting room with a history of ab- 
dominal trauma was evaluated as soon as 
possible by a member of the surgical house 
staff. He, in addition to combating shock and 
other conditions, evaluated the patient’s ab- 
dominal findings and systemic condition in 
order to have a base line to compare with 
subsequent examinations. If the lower ab- 
domen was involved, urine was obtained either 
by voiding or by catheterization. If the speci- 
men was grossly bloody, the catheter was left 
in place and a physiologic solution of sterile 
saline was injected; and if a similar amount 
could not be removed, perforation of the blad- 
der was suspected. Complete blood count, 
hematocrit, blood typing and cross matching 
were done. Then a flat plate and if possible a 
fifteen-minute upright plate were taken. Also, 
in the questionable perforated bladder cases 
diodrast® was injected into the catheter and a 
flat plate taken to rule out extravasation. 
However, it should be noted that not even this 
test to determine rupture of the bladder is 
always correct. In one of the cases (Case 3) a 
cystogram was completely normal; however, at 
autopsy fourteen hours after admission a per- 
forated bladder was found in addition to other 
severe trauma. 

Following arrival on the trauma ward the 
patient’s abdominal findings and general condi- 
tion were again evaluated, preferably by the 
same house officer. Usually by this time an 
accurate appraisal of the case could be made 
and a decision as to surgical intervention could 


be reached. If this decision was deferred, the 

patient was followed up with abdominal 

evaluations every four to six hours, or,more 

often if indicated. Hematocrits and white 

blood counts were also done. No method of 

measuring blood volume has been regularly 
TABLE II 


DIAGNOSES OF THE ABDOMINAL CONDITION ONLY IN 
AUTHOR’S GROUP OF FIFTY-TWO CASES* 


Ruptured spleen 
Retroperitoneal hemorrhage 
Contused kidney 

Ruptured bladder 


Lacerated liver 


Hemorrhage of abdominal wall producing peritoneal 
irritation 

Lacerated pancreas 

Laceration of mesentery with gangrene of bowel. . . 

Ruptured right diaphragm with herniation of liver 
into right chest 

Contused bladder 


*Some of our cases had more than one diagnosis 
of the abdominal condition. The one most often seen 
with others was retroperitoneal hemorrhage. 


available; however, I believe that in some 
cases this would have been of definite aid. 
(Table 11.) 

Ali of our patients, with four exceptions, 
were operated upon within forty-eight hours. 
One exception was Case 1, in which the patient 
did not show evidence of peritoneal irritation 
for quite some time and at operation was found 
to have a lacerated mesentery with gangrene 
of the affected loop of bowel. The others were 
those with a ruptured spleen who apparently 
had recurrent or delayed® hemorrhages and 
were not operated upon until the fourth, sixth 
and seventh day, respectively, when evidences 
of both old and new hemorrhage were found. 


RUPTURED SPLEEN 


The largest group of injuries in this series 
was ruptured spleen. The classic syndrome of 
tenderness in the left upper quadrant after 
injury, followed by evidences of internal hemor- 
rhage, was generally observed. Table 11 
presents seventeen cases along with the findings 
and diagnostic aids. The ages varied from four 
to fifty-two, over one-half of the patients being 
in the first two decades of life. 

In evaluating the diagnostic aids, a surprising 
fact was that fifteen of the seventeen patients 
had white blood counts in excess of 11,800. 


Peep ees BM vee 7 
3 
I 
I 
I 
| 
| 
581 


Helsper 


The single exception had a count of 8,800, and 
in one case no count was recorded on the chart. 
The average count was 17,000, with a definite 
shift to the left in all cases. The typical falling 
hematocrit was not always seen. Seven patients 
had normal hematocrits but in many of these 


bleeding. In these cases, especially, it might 
have been of help and definitely of academic in- 
terest to have blood volume studies performed. 

In five cases x-ray was found to be of some 
help in a positive fashion. The routine flat 
plate and upright plate of the abdomen were 


TABLE III 
CASES OF RUPTURED SPLEEN* 
| | | Highest | ole | 
Case | Age Cause of Other | White Falling | | Xny tee | Resul 
No. |(yr.) Injury Diagnosis Blood | Hematocrit ain Tap ees 
Count | 
= | | 
2 | 48 | Horse fall Ruptured pancreas 19,350 | Yes | No None Discharged 
4 11 | Sleigh accident | None 14,500 | Yes No None Discharged 
8 | 50 | Automobile-pe- | Flail chest Not taken No Not taken, None Died 1 hr. 
destrian acci- after ad- 
dent mission 
12 | 13 | Sleigh accident | None | 23,400 | Yes Yes Positive | Discharged 
13 | 26 | Automobile-pe- | None | 30,000. | No No Positive | Discharged 
destrian acci- | | 
dent 
16 6 | Bicycle fall Retroperitoneal | 12,800 No Yes Negative Discharged 
hemorrhage | 
19 7 | Boat-swimmer None | 13,500 | Yes Yes None | Discharged 
accident 
21 | 52 | Fight None 12,500 | Ne | No | Positive | Discharged 
23 6 | Automobile-pe- | Retroperitoneal 18,800 | No No | None | Discharged 
destrian acci- hemorrhage | 
dent 
24 | 17 | Fall None 17,000 | Yes Yes None _ Discharged 
26 | 13 | Patient fell 6 ft.| None | 15,500 | Yes No _ None Discharged 
on outstretched 
hand 
28 4 | Automobile-pe- 25,750 Yes No None Discharged 
destrian acci- | 
dent | | 
29 | 32 | Fell 10 feet Retroperitoneal 16,000 | No | No | Positive | Discharged 
hemorrhage | 
30 | to | Automobile-pe- | None 8,800 Yes | No None Discharged 
destrian acci- | | 
dent | | 
43 | 29 | Automobile-pe- | Retroperitoneal 17,500 No Yes | None | Discharged 
destrian acci- hemorrhage 
dent 
47 | 17 | Patient fell 8 ft. | None | 14,600 Yes | No None | Discharged 
on hands and | 
knees | | | 
50 16 | Automobile-pe- | None 11,800 Yes | No | None inmecoiit 
destrian acci- | 
dent | | 
| | | | | 


* All of these patients had the diagnosis confirmed at operation except Case 8, which was confirmed at autopsy. 


cases the diagnosis was made and an operation 
performed within twelve hours of injury. It 
will be remembered that in a bleeding patient a 
falling hematocrit may not usually be seen 
until eight to twelve hours after the onset of 
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always taken, and in these cases x-ray of the 
chest was also done. In two patients the saw- 
tooth impression of the gastric bubble was 
shown in the abdominal plate. Three patients 
were found to have left lower fractured ribs, 
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and in one of these there was evidence of a 
homogeneous mass in the left upper quadrant 
displacing the abdominal contents. 

In five cases abdominal taps were done, three 
of which were positive for blood. However, it 


made to suture a small rent and splenectomy 
was performed. Four patients presented rather 
stubborn postoperative ileus, as is typical in 
some of these cases. Prostigmine® was used 
with questionable results. All patients who 


TABLE IV 
GENITOURINARY INJURIES 


Cause of 
Injury 


Diagnosis 


Hematuria 


White 
Blood | 
| Count 


X-ray 
Aid in 
Diagnosis 


Results 


Automobile collision 


| 

Automobile-pedes- 

| trian accident 

| Football accident 
Automobile collision 


Football accident 


Fall 


Automobile-pedes- 
trian accident 
Automobile-pedes- 
trian accident 
Automobile-pedes- 
trian accident 
Sled accident 


Patient fell 4 ft. 


Automobile-pedes- 
trian accident 


Fall 


Automobile-pedes- 
trian accident 
Automobile-pedes- 
trian accident 
Fall 
Automobile-pedes- 
trian accident 
Automobile-pedes- 
trian accident 
Automobile-pedes- 
trian accident 


Ruptured bladder, 


multiple injuries 
Ruptured bladder, 

multiple injuries 
Contused kidney 
Ruptured bladder 


Ruptured kidney 

| Ruptured bladder 

Contused kidney, 

| multiple injuries 

_Contused kidney 

| Contused kidney 

| Ruptured kidney 

| Contused kidney 

| Contused bladder 

| Contused kidney 

Ruptured bladder, 
multiple injuries 

Ruptured bladder, 
multiple injuries 


_Contused kidney 
Contused kidney 


| Contused kidney 


| 
Ruptured bladder, 
contused kidney 


ruptured diaphragm, 


oO 


| Clear 


| 


Bloody 


Bloody 
Bloody 


Bloody 
Bloody 
Bloody 
Bloody 


15 RBC/hpf | 


30 RBC/hpf 
Bloody 
Bloody 


Died 14 hr. after ad- 
mission 


Yes 


Yes Died 7 hr. after ad- 
mission 
Discharged 
Discharged 8 days 
postoperatively 
Discharged 10 days 
postoperatively 
| Discharged 18 days 
| postoperatively 
| Died 2 days 
admission 
| Discharged 
days 
| Discharged 
| days 
Discharged 10 days 
postoperatively 
Discharged 9 days 
postoperatively 
Discharged g days 
after admission 
Discharged 12 days 
postoperatively 
Died 4 days post- 
operatively 
Died 30 days post- 
operatively 
Discharged in 3 days 
Discharged in 6 days 


No 


after 


after 3 


after 5 


0 RBC 


Discharged in 3 days 


18,000 | 


| 


Discharged 14 days 
postoperatively 


was thought that only a positive test was 
significant. 

The operative management of these patients 
varied only slightly. Most patients were oper- 
ated upon through a left rectus muscle-splitting 
incision. In two cases a left subcostal incision 
was used, and in one case it was found neces- 
sary to extend the incision into the left chest. 
If the diagnosis was confirmed, no attempt was 
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had undergone surgery were discharged by the 
tenth day and there were no postoperative 
deaths. 


NON-PERFORATING INJURIES TO THE 
GENITOURINARY TRACT 


For ease of presentation, all of the genito- 
urinary injuries will be included as a single 
group comprising nineteen patients (eleven 


No. l(yr.)| 
| 
6 35 | 8,400 
25 ? | 
| 28,000 | 
7,23 | 
| “3 | | 
18 | 73 | | | 
25 | 72 | 26,000 | 
| | 
31 44 
33 | 10 | | 8,400 | 
8 
| | 
37 57 | Bloody | 9,800 | ee 
| 38 | 79 Bloody | 10,000 | 
} | 
40 | 27 | Bloody 11,600 | > 
41 | 62 | 7,000 | ol 
| 
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with contused kidney, seven with ruptured 
bladder, two with ruptured kidney and one 
with a contused bladder; one patient had both 
a ruptured bladder and a contused kidney). 
(Table tv.) There were five deaths in this 
group, all with additional injuries. Four were 


surgery. The hematoma was drained and the 
kidney left in place. All of the other patients 
with contused kidney and contused bladder 
were treated conservatively. In those patients 
with ruptured bladders and cystotomy the 
suprapubic catheter was removed on the tenth 


TABLE Vv 
CASES OF LACERATED LIVER 


Case | Age Cause of 
No. |(yr.) Injury 


Additional 
Diagnosis 


| | 
White X-ray 
Blood | Aid in 


Count | Diagnosis 


Results 


5 | 27 | Patient fell 50 ft. 


Epidural hematoma, | 23,950 No 
multiple injuries 


Died 31 hr. after admission 


10 5 | Automobile-pedestrian acci- | Multiple injuries 9,800 No Died to hr. after admission 
dent | 

15 8 | Automobile-pedestrian acci- | Compound fracture | 18,900, Yes Discharged 14 wk. postoper- 
dent of tibia, fibula atively 

27 | 21 | Automobile accident Cerebral concussion 8,500 No Discharged 12 days post- 

operatively 

44 | 42 | Automobile-pedestrian acci- | None 13,800 No Discharged 15 days post- 
dent operatively 

45 | 23 | Automobile-pedestrian acci- | None 18,400 No Discharged 35 days post- 
dent operatively 


those with ruptured bladder: two patients died 
within seven hours of admission without opera- 
tion because of unremitting shock, and two 
died four and thirty days postoperatively, 
respectively. Another patient with multiple 
injuries and a contused kidney died two days 
after admission without operation, the diagno- 
sis being confirmed at postmortem examina- 
tion. It was believed that the abdominal 
diagnosis was not the major cause of death. 
These cases were managed in the same way 
as previously described except that a member 
of the Genito-Urinary staff was called in for 
consultation as soon as the diagnosis was 
suspected, and the patient was thereafter 
managed by both services. Those patients 
with ruptured bladders were operated upon 
and cystotomy performed along with repair 
of the rent. If the rent was extraperitoneal, this 
was drained. The two patients with ruptured 
kidney were operated upon as soon as possible; 
nephrectomy was performed in both cases. 
In this group of patients diagnosis was usually 
made by a combination of observation, intra- 
venous pyelogram and in some cases cystoscopy 
and retrograde pyelogram. In one patient 
(Case 36) the diagnosis of contused kidney 
with a perirenal hematoma was confirmed by 
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to fourteenth day and the drainage usually 
stopped three or four days later. 


LACERATED LIVER 


There were six patients in this group, as 
presented in Table v. The mortality as a group 
was rather high, but neither of the two patients 
who died were operated upon (both had mul- 
tiple injuries and could not be stabilized for 
surgery). Four patients were operated upon, 
and all were discharged as being well. 

The general management as_ previously 
described was carried out in this group and 
here again the physical diagnosis was most 
important. All of these patients had tenderness 
in the right upper quadrant with varying 
degrees of shock on admission. X-rays were of 
little help except in one case (Case 15) in 
which the right lower ribs were seen to be 
fractured. The white blood counts varied and 
the type of injury was atypical except that the 
wounds seemed to be more severe in this group 
as opposed to the rest of the series. Abdominal 
tap was not done in any of these patients and 
in only one was the hematocrit noted to be 
falling prior to surgery. 

These patients were all operated upon 
within twelve hours of admission. The smaller 
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rents were sutured with absorbable suture 
after ligatures were applied to the obvious 
bleeders. Absorber.t gauzes were used to pack 
in the rent, and in the larger rents this was all 
that was done. In one case the liver was almost 
torn in half through a plane near the bed of the 


PERFORATED ILEUM 

Any hollow viscus can be perforated by non- 
perforating abdominal trauma; however, only 
three of these were seen in our series and all of 
them in the ileum. (Table vi.) In one patient 
the diagnosis was missed despite the presence 


TABLE VI 
CASES OF PERFORATED ILEUM 


Case Age ; | X-ray Aid in | White Blood 
No. | (yr.) | Cause of Injury Diagnosis Count Results 
| | | | 
7 | 57 Automobile-pedestrian accident | Yes (free air) | 8,400 Died 21 hr. after admission 
39 | 57 Patient slipped and fell No 9,500 Discharged in 12 days 
52 | 60 | Fall | Yes (free air) 9,500 | Discharged in 11 days 


gallbladder. The torn segment was seen to 
have its blood and duct supply intact, so it 
was left in place after packing with oxidized 
cellulose gauze. This patient did well except 
for a subdiaphragmatic abscess which was 
drained, after which the patient responded 
and was discharged. 


RETROPERITONEAL HEMATOMA 


Four patients were seen who had this diagno- 
sis alone. However, eight other patients had 
rather massive retroperitoneal hemorrhage 
along with some other intra-abdominal injury. 
Of the former group, one patient died of mul- 
tiple injuries within an hour of admission and 
the hematoma was found at autopsy. The rest 
of the patients as a group presented no other 
findings other than increasing ileus, usually 
without pain or with moderate back pain. The 
ileus was present on admission and increased 
distention was the only manifest finding during 
the period of observation. White blood counts 
were normal to slightly increased and x-rays 
showed paralytic ileus. All of these patients 
were operated upon and were found to have a 
hematoma involving some portion of the root 
of the mesentery. The clot was removed and 
hemostasis obtained. The area was drained 
through a separate flank incision with a soft 
rubber Penrose drain and all the patients did 
well. Other patients with fractured spines and 
ileus were observed for varying periods but 
did not undergo operation. Ileus in these cases 
usually cleared within three to four days. 
These patients are not included in this series 
because their diagnosis was only suspected 
and never actually confirmed. 


of free air in the abdominal cavity and the 
patient died in twenty-one hours; diagnosis 
was confirmed at autopsy. In the other two 
cases diagnosis was made in one and suspected 
in the other. Operation was performed suc- 
cessfully, at which time the laceration was 
found and sutured as in closing a perforated 
ulcer. The latter two patients had rather 
marked abdominal findings which increased 
as they were observed. The first patient was 
almost asymptomatic on admission and ex- 
hibited normal findings. All were in the sixth 
decade and were found to have nearly normal 
white blood counts. In two of the cases free 
air was noted on upright abdominal x-ray. 
The rather early death of the first patient 
(twenty-two hours after injury) suggests that 
early surgery is strongly indicated. 


HEMATOMA OF ABDOMINAL WALL 


There were three patients in this group, two 
having been injured in automobile-pedestrian 
accidents and one in a brawl. Original examina- 
tion of all three of these patients suggested 
rather serious intra-abdominal injury. They 
exhibited marked generalized abdominal guard- 
ing with evidence of rigidity in the area of 
injury and decreased-to-absent bowel sounds. 
During the period of admission and evaluation 
two of the patients improved remarkably and 
surgery was deferred. After continued ob- 
servation a small area of induration in the 
abdominal wall was noted without any signs 
of systemic toxicity. In one case the area was 
tapped under local anesthesia and old blood 
was obtained. Both patients were discharged 
after one week as asymptomatic. 


4 


Helsper 


The third patient (Case 48) continued to 
present evidence of peritonitis and was oper- 
ated upon six hours after admission. The only 
finding was a hematoma approximately 300 cc. 
in size which was located in the area of the left 
lower quadrant lateral to the rectus sheath 
communicating from properitoneum to the 
external oblique aponeurosis. The area was 
drained and hemostasis obtained. Uneventful 
recovery followed. 

Undoubtedly this condition is a confusing 
one and happens much more often than is 
indicated by the percentage in our series; how- 
ever, it should be kept in mind especially in a 
patient whose evidence of peritoneal irritation 
clears quickly and remains cleared. 


MISCELLANEOUS INJURIES 


There were three patients in this group. 
The case of traumatic right diaphragmatic 
hernia has already been discussed and there- 
fore only the other two will be described. One 
patient (Case 2) was a forty-eight year old 
white man who fell from a horse and then had 
the horse fall on him. He was admitted one 
hour after injury and initial abdominal exam- 
ination revealed tenderness in the left upper 
quadrant with marked muscle guarding but 
no rigidity. Initial white blood count was 
19,350. Urinalysis and abdominal x-rays were 
negative. A repeat examination within the 
hour revealed that definite rigidity had de- 
veloped in the left upper quadrant and the 
patient had responded poorly to the initial 
treatment to combat shock. He appeared pale 
and was sweating profusely. The pulse was 
120 and the blood pressure was normal. It was 
thought that the patient most likely had a 
ruptured spleen, and after typing and cross 
matching of his blood he was given 500 cc. of 
whole blood. He appeared somewhat improved. 
The abdominal findings persisted and he was 
prepared for operation while an additional 
500 cc. of whole blood was given. At operation 
the patient was found to have a ruptured 
spleen with marked hemoperitoneum thought 
to be about 1,500 cc. On further examination 
the pancreas was found to be completely 
transected about 12 cm. from its left end. The 
splenic artery and vein appeared intact but 
active hemorrhage was noted from their 
branches. The spleen and the free portion of 
the pancreas were resected and adequate 
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hemostasis was obtained. The anterior and 
posterior capsule of the pancreas were joined 
with interrupted sutures to close the pancreas. 
The patient made an uneventful recovery and 
was discharged on the twelfth postoperative 
day. The occurrence of ruptured pancreas is 
somewhat rare but its possibility should be 
kept in mind, particularly in severe abdominal 
injury where the upper abdomen is traumatized 
and the pancreas may be pressed against the 
spine. This was considered to be the train of 
events in our cases since the break in the 
pancreas was lying just over the vertebrae. 
Pancreatic fistula was expected in this patient, 
but because of careful ligation of the two ducts 
which were noted at operation and closure of 
the free end of the pancreas, the possibility of 
this complication was minimized and it did 
not occur. 

The other patient (Case 1) was a thirty year 
old white man who was struck in the abdomen 
by the fender of a moving automobile. On 
admission this patient was found to have evi- 
dence of severe abdominal injury, i.e., guarding, 
rebound tenderness and left lower quadrant 
rigidity. Initial white blood count was 8,000 
and no shift was noted. Abdominal x-rays were 
negative, as was urinalysis. The findings in the 
abdomen during the second examination within 
the hour had cleared remarkably and surgery 
was deferred. The impending shock which was 
present on admission had responded well to 
therapy and observation was continued. The 
patient did well for twenty-four hours but then 
became anorexic and mild distention was 
noted. All studies were essentially the same 
except for abdominal x-ray, on which some 
evidence of paralytic ileus was noted. The find- 
ings in the abdomen progressed and left lower 
quadrant tenderness and muscle guarding 
developed. White blood count forty-eight 
hours after admission was noted to be 13,000, 
with normal hematocrit and hemoglobin. Ab- 
dominal x-rays showed an increase in paralytic 
ileus. At surgery there was evidence of old 
and new blood in the peritoneal cavity in 
moderate amounts. On exploring the abdominal 
contents, the mesentery of the small bowel for 
a distance of about 30 cm. was found to be 
torn and the bowel supplied by this mesentery 
was non-viable. The area was resected and a 
two-layer side-to-side anastomosis was done. 
Soon after surgery the patient removed his 
Cantor tube and despite all efforts at preven- 
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tion a severe ileus developed. Later a spon- 
taneous ileostomy developed through the 
wound site; after two more operations for 
correction of this, the patient died on the 
thirty-first day after admission. 

Laceration of the mesentery with gangrene 
of the affected loop is another rare entity; per- 
haps in this case early surgery would have 
prevented the chain of complications ending in 
the patient’s eventual death. This then is 
another entity which must be kept in mind in 
the management of patients with non-per- 
forating wounds of the abdomen. 


COMMENTS 


The diagnosis and management of non- 
perforating abdominal injury is indeed worthy 
of careful scrutiny by every practicing surgeon. 
The incidence averaged ten per year in our 
hospital where there were about 14,500 admis- 
sions during the median year of this series. 
While no accurate appraisal was made of the 
number of cases in which a diagnosis of non- 
perforating abdominal injury was suspected 
and not confirmed, it is the opinion of the 
author that at least twice as many were ob- 
served and found to be negative. This, then, 
increases the number of patients observed 
with this difficulty to about thirty a year in 
the Queens General Hospital. 

More important than the actual incidence is 
the diagnosis and management of these pa- 
tients. The early evaluation and subsequent 
close scrutiny of these patients is considered 
to be the most important in enabling the sur- 
geon to reach a diagnosis. The use of the usual 
diagnostic aids is important also, and should be 
included as a part of the plan of diagnosis. 

Once the decision for surgical intervention is 
reached, operation should not be delayed. 
Adequate supportive measures should be insti- 
tuted from the start and continued throughout 
surgery. Intravenous fluids, blood, oxygen, 
antibiotics, analgesics, intubation, emptying 
of the stomach and the like must be carefully 
considered and employed where indicated. 

The problem of surgery is usually fairly 
clear; and as long as the principles of good 
surgical judgment are followed, the results 
should be satisfactory. It may be emphasized, 


however, that adequate exposure for complete 
exploration is of manifest importance. 


SUMMARY 


1. Fifty-two patients with non-perforating 
abdominal injury were seen at the Queens 
General Hospital during the five-year period 
from 1948 to 1952. 

2. The method of injury, the diagnosis, 
management and sequelae have been discussed. 

3. It is considered that a system of manage- 
ment which includes early and frequent ex- 
aminations with full use of all the diagnostic 
aids is of paramount importance. 

4. Early institution and judicious use of the 
general supportive measures are necessary. 

5. Surgery should be performed in all cases 
in which the indications are present, and as 
soon as the patient’s condition permits. 

6. Some of the more bizarre conditions 
resulting from non-perforating abdominal in- 
juries have been discussed. 


Acknowledgment: The author wishes to 
thank Dr. Chester L. Davidson, former Chief 
of Surgery at Queens General Hospital, 
for permission to use these cases and for 
his guidance and advice in the preparation of 
this article. 
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Volvulus of the Sigmoid Colon 
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shes of the sigmoid colon is reported 
infrequently in the United States. How- 
ever, it usually demands immediate treatment 
and, therefore, must be considered in the differ- 
ential diagnosis of intestinal obstruction both of 
the small intestine and of the colon. 
Numerous case reports of volvulus of the 
sigmoid colon appear in the American litera- 
ture. In addition, several reports have appeared 
covering a series of cases. Dean and Murry! 
have reported twenty-one cases seen in a five- 
year period, Campbell and Smith? reported 
their results in thirteen cases, and Hilton and 
Waugh‘ have reported sixteen cases seen at the 
Mayo Clinic in a thirty-nine-year period. Pool 
and Dunavant‘ reported sixteen cases from 
this hospital which had occurred between 
January 1, 1945 and January 1, 1950. In order 
to gather more information concerning this 
condition, we reviewed the cases admitted to 
the John Gaston Hospital between January 1, 
1950 and January 1, 1954, and found that 
seventeen patients with volvulus of the sigmoid 
colon had been treated during that period. 


INCIDENCE 


The incidence of volvulus of the sigmoid 
colon as reported from Germany, Russia and 
the Baltic States is quite different from the 
incidence that has been reported in the United 
States. Perlmann,® reporting cases seen in 
Russia, stated that in 215 cases of intestinal 
obstruction, 111 were due to volvulus. Braun 
and Wortmann® in Berlin reported that one- 
third of their cases of intestinal obstruction 
were due to volvulus of the colon. In the litera- 
ture of the United States the incidence reported 
has been lower than that in Europe. For exam- 
ple, Hilton and Waugh‘ reported that volvulus 
occurred only sixteen times in thirty-nine years 
among patients seen at the Mayo Clinic. 
Campbell and Smith? state that volvulus con- 
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stituted only 2.2 per cent of the cases of intes- 
tinal obstruction at their hospital. Hinton and 
Steiner’ report that volvulus constituted 1 per 
cent of their cases of acute intestinal obstruc- 
tion. Pool and Dunavant? state that during the 
five-year period which their report covers 
volvulus occurred sixteen times in fourteen 
patients, and that during this same period 
522 cases of intestinal obstruction were ob- 
served. These authors also state that forty- 
eight of the 522 cases of intestinal obstruction 
were of the colon. Thus in their series volvulus 
of the sigmoid colon comprised 3 per cent of all 
cases of intestinal obstruction and 33 per cent 
of the cases of obstruction of the colon. 

In our four-year series volvulus of the sig- 
moid colon occurred seventeen times, while 
there were 270 cases of intestinal obstruction, 
forty-seven of which were cases of obstruction 
of the colon. This gives an incidence of 6 per 
cent of the cases of intestinal obstruction due 
to volvulus of the sigmoid colon and 36 per cent 
of the cases of obstruction of the colon. During 
the nine-year period covered by these two 
reports there were 160,289 admissions to the 
John Gaston Hospital, exclusive of newborns. 
Thus, volvulus of the sigmoid colon was present 
in one case in each 4,857 admissions. 


ETIOLOGY 


Bacon® defines volvulus as intestinal ob- 
struction arising from torsion of a segment 
of bowel upon its mesentery or upon itself. 


‘Certain factors are thought to predispose to 


this condition, perhaps the most important 
being a redundant sigmoid colon. This re- 
dundancy may be congenital or acquired. A 
high residue diet and one containing a large 
amount of “‘roughage”’ is thought to be one of 
the factors which may produce a redundant 
sigmoid colon. The difference in diet among 
the peoples of the world could account for the 
difference in the incidence of volvulus of the 
sigmoid colon. Chronic constipation is another 
factor leading to a redundant colon. 
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Volvulus of Sigmoid Colon 


A second important factor which predisposes 
to volvulus of the sigmoid colon is contraction 
at the base of its mesentery, thus bringing the 
two limbs close together so that the sigmoid 
colon more nearly resembles the Greek letter 
omega than sigma. In some instances this 
narrowed mesenteric base appears to be con- 
genital while in others it seems to be the result 
of scarring following an inflammatory reaction 
in the bowel wall. The exact trigger mechanism 
that produces the volvulus remains unknown 
and is probably different in each case. 


PATHOLOGIC FEATURES 


The heavy redundant sigmoid colon rotates 
around its mesenteric base. The rotation may 
be either clockwise or counterclockwise. In our 
experience a twist of at least 180 degrees is 
necessary to produce significant obstruction. 
The torsion may exceed 360 degrees. It has 
been demonstrated by Groth® that every tor- 
sion on the mesentery is accompanied by an 
axial rotation, and furthermore that this axial 
rotation is twice the mesenteric torsion. Thus, 
the axial torsion is the more important in 
producing obstruction. The degree of obstruc- 
tion produced is dependent upon the distribu- 
tion of the axial torsion. The shorter the seg- 
ment of colon that absorbs the torsion the more 
complete the obstruction will be. When obstruc- 
tion is complete, volvulus constitutes a closed 
loop obstruction and the changes in the bowel 
itself are produced by distention of the bowel 
with gas and fluid, which in turn tightens the 
mesenteric torsion. The increased peristalsis 
in the descending colon is often strong enough 
to force fluid and gas into the closed loop. The 
torsion may be such that the fluid and air can 
pass into the loop but cannot escape. Occasion- 
ally, however, air and fluid are forced from the 
lower end of the closed loop, accounting for the 
liquid stools reported by some of our patients. 
The blood supply of the sigmoid colon usually 
remains intact for several days after the onset 
of the volvulus because the sigmoid colon is 
adapted for a fairly high pressure. Eventually 
the venous return is obstructed and the arterial 
blood supply is impaired. Gangrene with per- 
foration and peritonitis follow. 

The colon proximal to the closed loop ob- 
struction becomes distended; and if the ileo- 
cecal valve is incompetent, the small intestine 
will also become distended. 
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CLINICAL MANIFESTATIONS 


The age of the patients in our series ranged 
from four to eighty years with nine of the 
seventeen cases occurring in patients over 
sixty years of age. (Table 1.) There were fifteen 
Negro and two white patients. Fifteen were 


TABLE 1 
AGE INCIDENCE IN SEVENTEEN CASES OF VOLVULUS 
OF THE SIGMOID COLON 


of Cases 


men and two were women. Most of the patients 
gave a past history of chronic constipation, 
often accompanied by abdominal distention. 
Some had had chronic abdominal distention 
for many years. Some patients gave a history 
of repeated attacks of cramping abdominal 
pain which had been relieved by changing 
position or an enema, or had just disappeared 
spontaneously. The duration of symptoms 
sufficient to alarm the patient varied from six 
hours to thirteen days in our series. The patient 
who had had symptoms for thirteen days had 
noticed only abnormal distention of the ab- 
domen for that period of time. Pain had been 
present for only twenty-four hours. Disre- 
garding this patient, the average duration of 
symptoms in this series was forty-eight hours, 
as compared to five days in the series reported 
by Pool and Dunavant.‘ The most prominent 
feature in the history was usually abdominal 
distention and obstipation. When pain was 
present it was most frequently of a severe, 
cramping type. Occasionally the patient would 
report that a few to several loose stools had 
been passed. In the majority of cases the 
abdomen was distended and tympanitic when 
examined. Peristalsis was hyperactive but not 
tinkling. In the cases of several days’ duration 
the abdomen was silent. A silent abdomen was 
found in the three patients with gangrene of 
the colon. Tenderness was not usually a marked 
feature in patients with viable bowels. Al- 
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Fic. 1A. Note the enormous distention of the colon and the “bent inner tube” appear- 
ance. No definite distention of the small intestine can be seen. 


Fic. 1B. The “bent inner tube”’ is less definite in this case, but the greatly distended sig- 
moid colon caused us to make the diagnosis. Distended small intestine can be seen near 


the upper edge of the film. 


though Hinton and Waugh‘ reported that the 
x-ray examination of the abdomen was helpful 
in only two of their sixteen cases, the diagnosis 
of the radiologist in our cases was as follows: 
volvulus of the sigmoid colon in ten cases, ob- 
struction of the colon in five, and no diagnosis 
recorded in two. The x-ray examination has 
been very helpful in our experience. The colon 
is usually seen to be distended with gas, and 
in the classic cases the very markedly dilated 
left colon shadow assumes the shape of a bent 
inner tube or a very large horseshoe. This 
dilated limb frequently extends from beneath 
the right costal margin to the lower extent of 
the pelvis. Figure 1A is the roentgenogram 
from a patient with volvulus of the sigmoid 
colon in whom the ileocecal valve was com- 
petent. Figure 1B shows this condition in a 
patient in whom the ileocecal valve was in- 
competent, permitting distention of the small 
intestine. 

We have found that volvulus of the sigmoid 
colon is most difficult to differentiate from 
obstruction due to carcinoma of the sigmoid. 
A sigmoidoscopic examination will often differ- 
entiate these two conditions. When volvulus of 
the sigmoid colon is observed through the sig- 
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moidoscope, the axial rotation of the bowel can 
sometimes be distinguished and the abrupt 
obstruction without evidence of mucosal change 
is usually diagnostic. In our seventeen cases 
the preoperative diagnosis was as follows: 
volvulus of the sigmoid colon, thirteen cases; 
obstruction of the colon, three cases; strangu- 
lated femoral hernia, one case. This last patient 
had an incarcerated femoral hernia and an 
incompetent ileocecal valve. 


TREATMENT 


There is considerable variation in the treat- 
ment reported in the literature. It may be 
operative or non-operative. The latter treat- 
ment consists of the insertion of a colon tube 
through the sigmoidoscope to deflate the dis- 
tended sigmoid colon. This has been advocated 
by Bruusgaard” and reported by Hinton and 
Steiner,’? and: Isaacsa and Greer.!! Two of our 
patients were treated in this manner, but we do 
not recommend it as the treatment of choice. 
One, an eighty year old patient, was hospital- 
ized because of a severe cerebral hemorrhage 
at the time the volvulus is thought to have 
occurred. The risk of operation was considered 


i 


il 
Farringer and Wilson a 
 4| 
1A = 
+ * 
7 
iz 
= 
At 


to be greater than the chance that the colon 
might be gangrenous. In the other, a four 
year old boy, reduction of the volvulus oc- 
curred while the patient was being sigmoido- 
scoped. We consider the routine use of the 
colon tube for deflation of the closed loop 
obstruction to be unduly dangerous because 
of the possibility of pushing the tube through 
a gangrenous segment of colon. 

In our opinion surgery is the treatment of 
choice and should be undertaken as soon as 
the diagnosis is made and the patient is properly 
prepared. Divergent opinions exist as to how 
extensive the initial emergency operation 
should be. Metheny and Nichols,'? and 
Hays" are among the advocates of resection 
of the sigmoid colon at the time the volvulus 
is released. The condition of the patients we 
see is such that so extensive a procedure is too 
hazardous even though the disease is recurrent. 
Griffin, Barton and Meyer" believe the re- 
dundant sigmoid colon should be exteriorized 
at the time of detorsion. 

We are in agreement with Hinton and 
Waugh* concerning the treatment. Inasmuch 
as volvulus of the sigmoid colon is an intestinal 
obstruction and the patient’s condition is 
usually poor, we believe that the obligation 
and purpose of the surgeon is to save the life 
of the patient. This purpose seems to best be 
served by doing as little operating as possible. 
At operation we deliver the dilated sigmoid 
colon through the incision and untwist it. A 
large calibre colon tube is then passed through 
the anus into the sigmoid colon. The tube must 
be guided over the promontory of the sacrum 
by the hand of the surgeon to avoid the danger 
of perforating the colon. After deflation the 
colon is returned to the peritoneal cavity and 
the abdomen is closed. The colon tube may be 
left in place for ten to twelve hours or the anal 
sphincter may be overdilated to produce 
paralysis and prevent the accumulation of gas 
in the sigmoid. 

Six to twelve weeks after the operation for 
detorsion, resection of the redundant sigmoid 
colon is performed and end-to-end anastomosis 
is made. Ten of our seventeen patients have 
been treated in the manner outlined, with no 
deaths. Three patients had gangrenous bowel 
and in these cases an obstructive type of resec- 
tion was performed. Death followed in two of 
these three cases. One patient was moribund on 
admission and died while being prepared for 
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surgery. One of our patients had operative 
reduction of volvulus of the sigmoid colon but 
a large thoracic aneurysm of the aorta dis- 
couraged further surgery. Table 11 shows the 
treatment our patients received and the re- 
sultant mortality. There were four deaths in all; 


TABLE II 
MORTALITY IN SEVENTEEN CASES OF VOLVULUS 
OF THE SIGMOID COLON 


Pe 
Initial Treatment | Cases | Deaths | = 
cent 
Operative reduction with de- | 
layed resection.......... -| fo | oO 
Simple operative reduction..| 1 | o o 
| | 
Reduction through sigmoido- | 
| 2 | ° 
Resection for gangrenous | | 
| 3 | 2 66.6 
| 
Supportive only; moribund | | 


* Died as result of cerebral hemorrhage. 


two following resection of gangrenous bowel, 
one without definitive therapy, and one (the 
eighty year old patient) of cerebral hemor- 
rhage although the volvulus was relieved. 


COMMENTS 


Volvulus of the sigmoid colon is a relatively 
infrequent condition in the United States. It 
appears to occur more frequently among the 
low income group of patients, and in our ex- 
perience is more common among Negroes than 
among white people. The explanation for this 
probably lies in the fact that the diet of the 
Southern Negro contains large amounts of 
spinach and turnip greens and other high 
residue foods. The prevalence of amebiasis 
among these people may be a factor in the 
chronic inflammation of the colon which will 
produce narrowing of the mesenteric base. 

We have found that a history of chronic 
constipation for several years with one or more 
episodes of abdominal distention in a patient 
who presents himself with marked abdominal 
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distention should make one suspicious of 
volvulus. The distention is usually out of pro- 
portion to the cramping pain. Flat x-ray films 
of the abdomen have been diagnostic in most 
cases in our experience. 

In the series reported herein there are eleven 
patients whose immediate treatment was 
operative reduction of the volvulus without 
further surgery at the time of the initial opera- 
tion. There were no deaths in this group. Ten 
additional cases with simple operative reduc- 
tion have been reported previously from this 
hospital* without a death. These twenty-one 
cases make us believe that simple operative 
reduction of the volvulus at the initial operation 
and delayed resection of the redundant colon is 
the procedure of choice. 


SUMMARY 


1. The incidence, etiology and pathology of 
volvulus of the sigmoid colon have been briefly 
discussed. 

2. Seventeen cases of volvulus of the sig- 
moid colon are reported. 

3. Simple operative reduction of the volvulus 
at the time of admission to the hospital with 
resection of the redundant sigmoid colon in 
six to twelve weeks is advocated. 
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Vulvectomy with Skin Graft in the 
Treatment of Leukoplakia and Carcinoma 


Frances C. SCHAEFFER, M.D., KERWIN MARCKS, M.D., ALLAN TREVASKIS, M.D., 
MILTON TUERK, M.D. AND LysTER GEARHART, M.D., Allentown, Pennsylvania 


From the Allentown General Hospital, Allentown, 
Pennsylvania. 


 apeenaaaren of the vulva is not common in 
gynecologic practice. As reported in 
0.24 per cent of cases from the larger clinics,' 
it is a lesion characterized by grayish white, 
patchy thickening of the skin with fissuring, 
edema and areas of atrophy. The clinical 
diagnosis at times is extremely difficult and 
even the pathologic picture is controversial. 
The differential diagnoses include lichen planus 
simplex and kraurosis vulvae. There is a 
variance of opinion as to whether leukoplakia 
and kraurosis vulvae are different lesions or 
different stages of the same lesion. 

The etiology of this condition is just as 
obscure. Many etiologic factors have been 
studied, none of which seems to apply to all 
cases. Lack of either vitamins A or C and with 
this, a lack of hydrochloric acid, seem to be 
factors in some cases. The lack of hydrochloric 
acid has been noted in some but not all of the 
patients. It is also true that in pernicious 
anemia, when there is always complete achlor- 
hydria, leukoplakia is not common. A widely 
held theory is that of ovarian deficiency, espe- 
cially estrogenic, but patients who are pregnant 
have been known to have leukoplakia. It has 
also been seen in young women with perfectly 
normal menstrual cycles. The response to 
treatment with vitamins and hydrochloric acid 
or estrogens is usually only temporary. Infec- 
tion has been studied and in a few cases fungus 
infections have been noted. However, this is the 
exception rather than the rule. Allergy has 
been mentioned as a cause, and antihistamines 
have been used with only temporary relief. 
Psychoneurosis has been considered. In the 
group of patients reported herein we noted that 
once their symptoms had been controlled, they 
were rather stable individuals. This is also 


substantiated by a report from the University 
of Michigan where psychiatric examinations 
were performed on a number of cases.” * 

The symptomology is one of pruritus vulvae, 
especially at night, with a burning sensation 
of the vulva, burning on urination and fre- 
quently severe dyspareunia. The patient may 
have a rash on the vulva or small ulcers or 
fissures of the vulva and vestibule. The age is 
usually postmenopausal but leukoplakia has 
been noted even in young children. It is inter- 
esting to note that in two of the six cases 
reported, the patients were under the age of 
thirty-five. 

The treatment of leukoplakia of the vulva 
varies from clinic to clinic. Estrogenic therapy, 
vitamin therapy, antihistaminic therapy and 
the use of various types of ointments have 
been noted in the literature. However, since 
it has been found that carcinoma of the vulva 
will subsequently develop in about 50 per cent 
of the patients with leukoplakia, many authors 
now suggest vulvectomy. Miller? states that 
medical therapy usually gives only temporary 
relief and that even surgery may give only 
temporary results. He points out that there 
are many heartaches and discomforts suffered 
by these patients, who, with each new thera- 
peutic measure and its subsequent failure, are 
finally subjected to the mutilating surgery of 
vulvectomy with the subsequent strictures and 
loss of genital function. With simple vulvec- 
tomy the excision often is not wide enough and 
so many times there is recurrence. Because of 
the necessity of close approximation of the 
wound edges constriction of the vaginal orifice 
frequently occurs. 

Carcinoma of the vulva comprises 1.4 to 
4 per cent of genital carcinoma‘ but is one of 
the most badly diagnosed and poorly treated 
conditions in the entire field of malignant dis- 
ease. These patients have a growth associated 
with pain, ulceration and bleeding from a lesion 


American Journal of Surgery, Volume oo, October, 1955 


’ 
~ 


Schaeffer, Marcks, Trevaskis, Tuerk and Gearhart 


which will not heal. Thus it should be an easy 
condition to diagnose, but because of delay on 
the part of the patient and the physician the 
diagnosis is frequently not made until too late, 
and then radical surgery is not performed. It is 
believed that wide excision of the lesion with 
bilateral lymph node dissection should be per- 
formed in all patients with carcinoma of the 
vulva when their condition allows it. 

There are many methods used to obtain 
closure of the excised vulvar areas, none 
entirely satisfactory. These include relaxing 
incisions in the tense skin and also undermining 
parts of the skin. A review of the literature 
shows one mention® of a pedicle graft and 
another mention of pinch grafts where break- 
down of the vulvar lesion had occurred. There 
has been no mention of radical excision of the 
vulva with primary skin graft. In 1950, in 
order to better these results we used skin grafts 
to cover the excised areas. This procedure has 
been very satisfactory and is as follows: 

A preliminary biopsy is taken for diagnosis 
and the gynecologist performs vulvectomy. 
The area is scrubbed with soap and water, 
iodine and alcohol. Two elliptic incisions are 
made, the inner one at the mucocutaneous 
junction if uninvolved or within the mucous 
membrane if involved, beginning just above 
the urethra and extending down within the 
hymen. The outer incision is made at least 
11% to 2 inches beyond the pathologic-appear- 
ing tissue; and if there is involvement posterior 
to the rectum, a circular incision is made at the 
rectal mucocutaneous junction or within the 
rectal mucous membrane including all the 
pathologic tissue plus 1 to 144 inches of normal- 
appearing tissue seneuniillina the rectum. Dis- 
section is started at the mons and all the 
tissue between the incisions described is 
removed. Complete hemostasis through the 
use of small hemostats and fine catgut for liga- 
ture is important so as to produce minimal 
trauma to the tissues as a prerequisite for 
reception of the graft. Following the excision, 
towels saturated with warm saline are applied 
over the raw area. All instruments used in the 
excision of the specimen are removed from the 
operating room. Drapes are completely re- 
moved from the patient and the operating room 
personnel rescrub and change gowns and gloves 
so that there is no contact with the operative 
field or with the specimen. This detail may 
appear unimportant but it is an attempt to 
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avoid the possible transfer of carcinoma to a 
donor area. 

The donor area is then selected. As a rule we 
do not like to remove skin from the outer sur- 
face of a woman’s thigh but in this age group 
there is usually no objection. The ideal donor 
area should be within easy reach and readily 
accessible for the type of graft we believe 
necessary in each particular case. The ab- 
domen is an ideal site. Unfortunately, however, 
in this age period the skin is usually not in 
condition to withstand the removal of a split 
graft. Axillary regions and lateral borders of 
the lower abdomen are also satisfactory donor 
areas. The position of the patient is not changed 
whatsoever during the removal of the skin 
graft. 

Whatever donor area is selected is cleansed 
with soap and water, alcohol and ether. A 
sufficient amount of moderately thin split graft 
is removed to cover the raw area. Vaseline 
gauze dressing and an elastic bandage are 
applied. It is desirable that the donor area be 
dressed completely prior to the time that the 
graft is applied to the raw area. 

The patient is completely redraped. The 
previously applied gauze pads are removed 
from the vaginal area and a great deal more 
time is spent in producing what we believe to 
be almost complete hemostasis. There usually 
is considerable oozing in this particular region 
and it is essential to spend slightly more time 
in an attempt to produce complete hemostasis 
in order to prevent the formation of hema- 
tomas later. Because we are dealing with an 
originally infected area, whatever we can do to 
influence the “‘take”’ of the graft is well worth 
the time and effort. 

The method of securing the graft is not 
important, although we believe a thinner split 
graft is more desirable because it has a better 
chance of “taking” in this location and the 
cosmetic results are not important. 

The graft is applied to the raw area in the 
perineum and sutured in place with interrupted 
sutures of No. ooo silk. The peripheral sutures 
are inserted primarily to the skin of the thigh 
and buttocks with one end left long. An open- 
ing is then made into the graft to accomodate 
the vaginal and urethral orifices. It is sutured 
to the mucous membrane about the rectum 
and the mucous membrane in the vestibule 
of the vagina. In order to further immobilize 
the graft we believe it is a definite advantage 
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to baste the graft in place. This is done with 
with No. ooo silk on a large needle in order to 
provide sufficient drainage so that perforation 
of the graft will not be necessary. A continuous 
suture of No. ooo silk is also employed to fur- 
ther immobilize the graft at the skin edges. The 
graft is covered with vaseline gauze, fluff gauze, 
and tied over in the form of a stent dressing by 
the long ends of sutures in the periphery. 
Vaginal packing has been inserted previously. 
An opening is made in the stent dressing to 
accomodate the Kennedy catheter. Immobiliza- 
tion is quite difficult in this particular region 
but with elastic adhesive dressing we can obtain 
quite efficient immobilization. A T-binder is 
applied and further pressure is provided. 

Surprisingly, the postoperative treatment is 
not difficult. The patients are quite comfortable 
and complain more about the donor area than 
about the grafted site. It is best if the patient 
has no bowel movement for about five days. 
We have been very fortunate in this respect. 
The patients are placed on dihydrostreptomy- 
cin, .5 gm. orally four times a day, and penicil- 
lin, 400,000 units intramuscularly daily for 
five days. The patient also receives 1 tablespoon 
of paregoric four times a day. An intake and 
output record is kept on all patients. The 
Kennedy catheter is connected to decompres- 
sion drainage and the bladder is irrigated with 
sterile normal saline solution b.i.d. The dress- 
ings are usually changed on the fifth day and 
the sutures removed on the ninth. After the 
fifth day very little pressure is applied except 
with the T-binder. Beginning with the ninth 
day the patient is permitted to take baths 
followed by application of pressure dressings 
with a T-binder. These are discontinued after 
the fourteenth or fifteenth day. 

This procedure has been performed on six 
patients. A summary of these cases and their 
results follow: 


CASE REPORTS 


Case 1. In November, 1949, a thirty-two 
year old white woman came to the office stating 
that for eleven years she had been under treat- 
ment for a lesion of her vulva which developed 
shortly after her only pregnancy and delivery, 
she thought at the site of the perineorrhaphy. 
She had been treated for fungus infection and 
venereal warts with cautery, podophyllin, 
x-ray and various ointments, all to no avail. 
She had refused surgery on several occasions. 


Vulvectomy with Skin Graft 


There was rather marked swelling of the right 
labia associated with burning and itching. 
The lesion was extremely painful and sexual 
relations were impossible. On examination the 
left labia majora was edematous; the right 
labia majora and both the labia minora around 
the clitoris were covered with a raw weeping 
lesion. Because of the extent of this lesion and 
the pain which the examination produced, a 
complete vaginal examination could not be 
performed. The patient also gave a history of 
having chronic cystic mastitis of the right 
breast. On examination typical carcinoma of 
the breast was noted with a large hard mass 
in the breast, dimpling of the skin and adnexal 
lymphadenopathy. Hospitalization was sug- 
gested for further study but the patient did 
not keep her appointment. 

The following month she called and said she 
had a temperature of 103°F. with chills and 
fever and redness of the left thigh and vulva. 
She was admitted to the hospital with a diag- 
nosis of erysipelas. The infection began in the 
vulvar lesion and extended down the left thigh. 
Treatment with antibiotics gave good results. 
Seven days later she was sent home on anti- 
biotic therapy. 

She was readmitted one week later and the 
following day a frozen section of the breast 
showed carcinoma. Radical mastectomy and 
axillary lymph node dissection were performed. 
As soon as the patient had recovered from this 
procedure, a biopsy of the vulvar lesion was 
taken which showed squamous cell carcinoma 
of the vulva. We proceeded with radical vulvec- 
tomy, but because of the extent of the lesion 
primary closure was impossible. The plastic 
surgeon was consulted and advised a primary 
skin graft which was performed. Ten days later 
bilateral inguinal gland dissection was _per- 
formed and the pathologic report showed 
metastasis. At the same time, because of 
the carcinoma of the breast, bilateral sal- 
pingo-oophorectomy was performed. 

The postoperative course was uncomplicated 
and the patient was discharged eleven days 
after her last operation. For about six months 
she was well and for the first time in a number 
of years was able to have sexual relations and 
go about her normal activities. However, some 
tenderness and a lesion along the scar line just 
above the mons pubis developed. This was 
diagnosed as genital verrucae, and treated 
without success by a dermatologist. She was 
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Fic. 1. Case 11. Extensive leukoplakia present as described in text. Extensive 
resection was performed. 


Fic. 2. Same case. Extent of resection performed. It was possible to keep a small 
section of skin which is attached to the lower border of the vaginal mucosa. This 
is desirable in all excisions, if practical, in order to avoid a circular type of scar 
deformity. It is not illustrated in this photograph but the vaginal mucosa has 
also been zigzagged in order to prevent a circular scar deformity and cause con- 
striction of the vaginal orifice. 


Fic. 3. Same case. Specimen following excision. It may appear that insufficient 
tissue was removed. We wish to assure the reader, however, that at least 1 inch 
beyond the suspected area had been excised. 


Fic. 4. Same case. The perineal area approximately fourteen days after applica- 
tion of a skin graft. There are a few small moth-eaten areas that failed to “take”; 
but since this picture was taken they have filled in satisfactorily. This is as much 
of a complication as we have had in any of our cases. 
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Fic. 5. Case 111. Extensive leukoplakia on the right side as described in text. The left side was only slightly involved. 


Fic. 6. Same case. Area following excision. There was sufficient normal-appearing adjacent tissue available fol- 
lowing excision on the left side so that it was possible to advance and approximate the skin to the vaginal mucous 
membrane without undermining. Even if undermining is necessary to approximate the skin to the mucous 
membrane, it should not be performed. It is far better to leave the raw area exposed and cover it with a split- 
skin graft as advocated. Delayed healing with induration is a frequent complication when one attempts to under- 
mine the patient’s skin and advance sufficiently to approximate the vaginal and rectal mucous membranes. 


Fic. 7. Same case. Postoperative photograph approximately three months later. There were no complications 
whatsoever following the excision of this lesion and application of the graft. 


rehospitalized and a biopsy of the lesion showed 
this to be recurrent carcinoma. The patient had 
a rather rapid downhill course and died within 
two months. However, the original results from 
the skin graft were so successful and gave such 
an excellent operative result that the value of 
the combined operations seemed apparent. 
Case u. In June, 1950, a fifty year old 
woman came to the office because of a vulvar 
lesion which she had had for two years. Her 
symptoms were getting progressively worse in 
spite of estrogenic and other types of therapy. 
On examination she had very definite leuko- 
plakia involving both the labia majora and the 
labia minora, and extending laterally and 
posteriorly to the rectum. We believed that 
again a skin graft would give us the best result. 
A biopsy showed the possibility of very early 
basal cell carcinoma but the pathologist be- 
lieved this was questionable and advised only 
vulvectomy without regional lymphadenec- 
tomy at this time. The patient had an uncom- 
plicated postoperative course. Except for one 
area on the buttocks, where there is occasional 
rubbing of the junction of the normal skin and 
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Raw area following excision of a 


Fic. 8. Case tv. 
leukoplakia. The initial picture of the lesion is not 
available. 


skin graft, she has had no complaints. She has 
been questioned recently and believes that the 
results have been entirely satisfactory. There 
is no scarring or stricture of the vaginal orifice. 
She has been able to have normal marital rela- 
tions. Her only difficulty has been moderate 
senile vaginitis which cleared very easily with 
medical therapy. (Figs. 1 to 4.) 

Case. A sixty-eight year old woman was 
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Fic. 9. Case 1v. Specimen immediately following excision. The lesion did not 
involve the rectal mucous membrane and adjacent skin, and therefore it was not 
excised. 


Fic. 10. Same case. Condition of perineum with graft intact at approximately 
the nine-day period. The graft has “taken” completely. Sutures were removed 
following this photograph and the patient had an uneventful convalescence. You 
will note the basting sutures in place; we believe this is an important factor in 


the “taking” of this graft. 


seen with a vulvar lesion which she had had 
for some time. She was very modest with a 
language difficulty and refused to tell anybody 
about her condition, so we were unable to 
determine the length of illness. She was ex- 
tremely obese, had a bad asthmatic condition 
and a questionable heart lesion. After consulta- 
tion with the medical department she was 
classified as a moderately poor surgical risk. A 
biopsy of the vulvar lesion showed leukoplakia 
with carcinoma of the vulva. This was an 
extensive lesion involving the vulva and the 
skin around the rectum. Obesity was a com- 
plicating factor and it was believed that a skin 
graft would be preferable to primary approxi- 
mation over the adipose tissue. Lymph node 
dissection was not performed because of her 
poor general condition. She had a rather 
stormy postoperative course complicated by 
repeated gallbladder, asthmatic and possibly 
anginal attacks. Her operative site gave no 
difficulty. She was discharged from the hospital 
in good condition. To date the result has been 
excellent with no recurrence of the vulvar 
lesion. (Figs. 5 to 7.) 


Case tv. In January, 1954, a thirty-four 
year old woman was seen with a chief com- 
plaint of vaginal sores which did not heal and 
became irritated at the time of her periods. 
This patient had obvious leukoplakia of the 
vulva with some ulcerated areas. She was ad- 
mitted to the hospital and biopsy of the vulvar 
lesions showed leukoplakic vulvitis with no 
evidence of carcinoma. Radical surgery was 
suggested to the patient at this time but she 
refused. She was placed on vitamins and hydro- 
chloric acid and for a short time showed some 
improvement. However, six months later im- 
provement had stopped and the patient finally 
consented to surgery. (Fig. 8.) Because this 
woman was young and since primary skin 
graft had given little if any cicatrix of the 
vaginal orifice in previous cases, this procedure 
was again chosen. The pathologic report of the 
excised lesion was leukoplakia with very early 
carcinoma but again the pathologist believed 
that lymph node dissection would not be neces- 
sary. Her postoperative course was smooth. 
The patient has been followed now for nine 
months and has had no recurrence of the lesion. 
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She has no scarring around the vagina and 
says sexual relations are perfectly satisfactory. 
She is very pleased with the outcome of her 
surgery in spite of the fact that she was bitterly 
opposed when it was first suggested. (Figs. 
9 and 10.) 

Case v. In May, 1954, a forty-one year old 
woman was seen with the complaints of vulvar 
itching, dysuria and frequency. Here again 
extensive leukoplakia of the vulva was noted 
extending down around the rectum. The pa- 
tient refused surgery and was treated with 
vitamins and hydrochloric acid for three 
months. She had no relief of her symptoms 
and so consented to surgery. This patient had 
a slightly prolonged hospital stay because of a 
mild infection in the donor site. She has 
noticed a little stiffness of the skin graft over 
the mons but this has become more pliable. 
Here again the patient believes that the results 
are entirely satisfactory. She has had sexual 
relations with no difficulty and there is no 
tightening of the vaginal orifice. 

Case vi. A fifty-nine year old para vi 
was seen with symptoms of vulvar itching for 
several months. Preliminary biopsy showed 
leukoplakia. This patient is still in the hospital 
at the time of writing but will be discharged 
on her twelfth postoperative day. Again the 
entire graft has taken primarily and she has 
had no postoperative complications. Her symp- 
toms have been entirely relieved. 


COMMENTS 


These six cases have convinced us that 
radical removal of the vulva with primary 
skin graft, whether for leukoplakia or car- 
cinoma, is the treatment of choice. With this 
method recurrence is less frequent, healing 
without wound disruption is possible and thus 
far there has been no constriction of the vaginal 
orifice from cicatrix. There have been fewer 
postoperative complications, none serious, and 
all living patients have had complete relief of 
their symptoms and are entirely satisfied with 
the results. We realize that this is only a pre- 
liminary report but we believe our results 
are such that this procedure merits serious 
consideration. 


SUMMARY 


1. The etiology, symptomatology and treat- 
ment of leukoplakia and carcinoma of the 
vulva have been discussed. 


Vulvectomy with Skin Graft 


2. A method of closure of the vulvectomy 
defect is described using primary skin graft of 
split thickness. Its value is (a) more extensive 
excision is possible with less chance of recur- 
rence; (b) shorter hospital stay because of the 
fewer postoperative complications and better 
healing; (c) minimal scar tissue formation so 
that sexual function can be maintained. 

3. We believe that this procedure shows the 
value of the cooperation between two specialty 
departments in a large general hospital working 
together as a team and giving the best treat- 
ment available for this condition at the present 
time. 
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RECENT studies indicate that while it is true that radical gastrectomy is 
followed only rarely by ulcer recurrence, many of the patients are unhappy 
because of “‘small stomach”’ symptoms. Johnson and Orr, among others, 
believe that equally good results, from the ulcer recurrence viewpoint, are 
attainable by more limited gastrectomy, especially with (occasionally 
without) accompanying vagotomy, and the patients are much happier. 
They find that vagotomy alone is indicated in uncomplicated postopera- 
tive anastomotic ulcers, whether the previous operation was partial gas- 
trectomy or gastroenterostomy. Of course, if hemorrhage is present, a more 
radical procedure becomes necessary. (Richard A. Leonardo, M.D.) 
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BRONCHOPULMONARY DISEASES—FUNDAMENTAL 
CONSIDERATIONS IN MANAGEMENT 


Fundamental Considerations in the 


Chemotherapy of Acute Pneumonias 


From the State University of New York, Upstate Medical 
Center, Syracuse, N. Y. Laboratory work performed as 
part of the studies on acute pneumonia was supported 
by grants from Bristol Laboratories, Inc., Syracuse, 
and from the Research Grants Committee of the American 
Trudeau Society, the Medical Section of the National 
Tuberculosis Association. 


INCE 1936 acceptable clinical practice has 
S dictated that each patient with pneumonia 
be treated with one or more antimicrobial 
agents. Indeed, this habit has extended further; 
patients with respiratory complaints of any 
order now generally receive one or more anti- 
microbial agents, presumably as specific ther- 
apy, whether or not there are clinical, bac- 
teriologic or roentgenographic evidences of 
respiratory infection. Such consuetude is so 
common that the time-tested practices of 
defining etiologic agent of infection and/or 
defining pathologically and anatomically the 
infected portion of the respiratory tract early 
in its course are avoided. Because the outcome 
of the majority of acute pulmonary infections 
is so successful with this type of treatment, 
without performance of precise diagnostic 
measures, it is perhaps temerarious to suggest 
that acute pulmonary infections should be 
studied routinely in a more exhaustive fashion. 
It is the purpose of this paper, however, to 
point up certain distracting elements in our 
knowledge and in the results of treatment of 
acute pneumonias; recognition of these defects 
might encourage more physicians to return 
to older habits of study of a patient and his 
infections in the hope that knowledge can 
increase. It is emphasized that present customs 
of therapeusis are not necessarily proper or 
wise ones. 


Pau Bunn, M.p., Syracuse, New York 


The attainment of a truly satisfactory 
mortality rate in pneumonia has not yet been 
achieved.' Acute respiratory infections includ- 
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ing pneumonia still account for a significant 
number of deaths each year in every com- 
munity. In 1952, for example, more than 
20 deaths per 100,000 population in New 
York State were caused by pneumonia. 
(Fig. 1.) Mortality rates from 1900 to 1947 
were reduced impressively, these successes due 
perhaps in some measure to the antipneumococ- 
cal serums and later to chemotherapeutic 
agents. It is, on the other hand, clearly shown 
that mortality rates in the past five years have 
not declined further, and that the number of 
deaths in 1953 and 1954 appears to be of the 
same order as those in the previous five years. 
Failure to improve mortality rates is interesting 
because since 1949 at least six new agents have 
been described, and various combinations of 
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older materials have been used with increasing 
frequency in the treatment of pulmonary 
infections. 

Similarly, superficial examination of case 
fatality rates in pneumonia reveals that there 
has been an impressive improvement in the 
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survival figure of patients who have pneu- 
monia. Actually the over-all case fatality rate 
is now less than 5 per cent, a remarkable ac- 
complishment in medicine. (Fig. 2.) However, 
this, like the total mortality rate, has not shown 
significant change during the past five years. 
These observations demonstrate that some- 
thing more than a specific antibacterial or 
antiviral treatment regimen is needed to 
control finally and effectively pneumonia in 
any community. 

Other features about pulmonary infections 
deserve explanation and demonstrate the 
necessity for careful study of each patient. 
The fearfully high mortality rate is continuing 
in individuals over sixty-five, in infants under 
two years and in those who have other chronic 
and debilitating infections such as cirrhosis. 
(Fig. 2.) Also, the number of non-fatal and 
non-purulent complications following pneu- 
monia has not been reduced significantly, even 
with proper regimentation of antimicrobial 
therapy; indeed, some complications seem to 
occur more often.! This is particularly true in 
the number of cases in which reduced lung 


function develops on a permanent basis follow- 

ing chemotherapeutic measures. j 
We therefore cannot be satisfied that the 
present good therapy is necessarily best therapy 
for acute pneumonia. It is a true challenge to 
the physician and surgeon to improve present 

TABLE | | 

CLASSES OF ACUTE PRIMARY PNEUMONIA (EMPIRIC) 
1. Undifferentiated acute respiratory infection with 

pneumonitis: 

Presumably of virus etiology; generally occurs in 

young adults and has negligible mortality 
11. Pneumococcic pneumonia: 

Less than 6% mortality with antimicrobial 
therapy; complications occur in 10-15% of 
all cases 

ut. Necrotizing pneumonia: 

Less than 4% of all pneumonia caused by 
klebsiella, streptococci and staphylococci; 
associated with more than 30% mortality and 
60% complication rate 


morbidity and mortality figures. This challenge 
can be met only if there is a further effort to 
understand the disease and the host who has 
the infection. It will not be met if the disease 
is not studied in each individual and if therapy 
is designed in a strictly arbitrary fashion. 
Three fundamental considerations in usage of 
drugs which if not ignored might lead to more 
successful treatment in a few will be discussed. 
Perhaps if these were understood they could 
lead to other answers to the many problems. 

The treatment schedule of gram-positive 
coccal pneumonias is too often clumsy, expen- 
sive and prolonged. Although not necessarily 
antibacterially improper, simpler regimens les- 
sen the number of untoward side effects from 
drugs and without loss of therapeutic efficacy. 
Therapy for the less common bacterial pneu- 
monias must and can be improved, and certain 
new recommendations will be presented. Fi- 
nally, antibacterial treatment in certain com- 
mon pulmonary infections is needless and 
worthless. Without drugs dangerous and even 
fatal toxic reactions are averted. 

For purposes of simplicity, pulmonary infec- 
tions are divided into primary and secondary 
groups. The primary group is divided arbitrar- 
ily into three major classes. (Table 1.) The first 
and most common is undifferentiated acute 
respiratory infections with pneumonitis or 
primary atypical pneumonia of unknown 
etiology (A R D) which is characterized by 
acute non-destructive inflammation, primarily 
in the tracheobronchial tree. The second class 
includes those bacterial pneumonias which are 
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capable of total resolution without scar under 
the proper therapeutic program. Pneumococci 
and streptococci are the typical examples. 
The third group includes the pneumonias asso- 
ciated generally with high mortality, and with 
lung destruction, abscess formation, eventual 
fibrosis and emphysema in those few who 
survive. Klebsiella organisms produce this 
variety most commonly; staphylococci and 
streptococci may also cause it. Of all acute 
pulmonary infections, those caused presumably 
by viruses are sixfold more common than are 
the bacterial varieties. Of the bacterial pneu- 
monias, pneumococci are the responsible agents 
in approximately go per cent; klebsiellas are 
responsible for about 4 per cent of the total, and 
miscellaneous organisms cause the remaining. 

Secondary pneumonia, that is, a pulmonary 
complication following primary infection in 
some other part of the body, may be caused by 
any species of bacterium and will not be dis- 
cussed. Generally the pulmonary affliction is 
not necessarily the 1 important part of the total 
infection. Treatment 1s, of course, directed 
principally at the primary cause, the lung 
disease requiring added therapy. 

If any acute pulmonary infection is to be 
treated satisfactorily and to best advantage, 
the etiologic agent must be recognized and 
isolated. In a sense it is unfortunate that the 
vast majority of bacterial pneumonias are of 
pneumococcal origin. Because of their preva- 
lence and because they are very susceptible to 
most antimicrobial agents, it might seem im- 
practical to isolate routinely the causative 
organisms in patients with pneumonia. This is 
not so, for unfortunately the 10 per cent of 
bacterial pneumonias, caused by other organ- 
isms which have varying susceptibilities to 
antimicrobial agents, have clinical courses 
closely simulating that of the pneumococcus. 
To treat them properly, precise identification 
of the organisms is thus essential in every case. 

Identification of organisms generally is not 
a difficult task. Because most pneumonias are 
caused by single strains of organisms rather 
than by two or three different pathogens, the 
sputum is a good sample of the bacterial 
population causing infection within the lung. 
Pneumococcus, streptococcus, staphylococcus, 
klebsiella and others are readily recognizable, 
even by the untrained physician, on a gram- 
stained specimen. This procedure, then, is the 
first diagnostic procedure required in the 
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management of a patient who has an acute 
pulmonary infection. Of course cultures are 
needed, but identification of the causative 
pathogen requires from eighteen to twenty- 
four hours and often treatment cannot be so 
long delayed. 

Unlike the central nervous system and some 
other bodily tissues, penicillin as well as all 
other presently used antimicrobial agents 
penetrates readily, quickly and in good con- 
centration into pulmonary tissue from blood. 
Certainty of good distribution of drug into an 
infected lung is not, in most cases, therefore a 
knotty one if there is sensible prescription of 
drug. The major exception to this general rule 
is the lung which is not normal. Pulmonary 
fibrosis and emphysema are associated with a 
decreased blood supply. In such instances the 
barrier between serum concentration and 
amount of drug penetrating directly into the 
site of inflammation may be discrepant. In 
order to overcome the barrier due to lack of 
blood supply, dosage of any drug must be 
increased. Similarly, in the presence of acute 
pulmonary infections associated with tissue 
destruction dosage of drug must be increased, 
for necrosis is characterized also by decreased 
blood supply. It becomes essential, then, to 
recognize not only the etiologic agent but also 
the anatomic defect of penetration of drug into 
area of inflammation that might exist at the 
time the patient is infected. Unless the drug 
does get into the inflamed area where the 
organisms are, there cannot be intimate drug- 
bug exposure which is so necessary for effective 
and beneficial action. 

Any treatment program must have certain 
attributes. There must be as abrupt a halt- 
ing of the clinical illness as is possible; the 
schedule must be associated with a high 
cure rate; it must be accompanied by the ab- 
sence of, or a minimal amount of, progression 
of inflammation early in its course; and there 
must be a tolerably low relapse rate following 
cessation of the treatment. It is therefore essen- 
tial not only that the proper program be de- 
signed, but also that it be continued for as long 
as it seems necessary to accomplish these ends. 

There is no over-all easy description of treat- 
ment which can apply to all infections. It is 
certainly true that no drug presently available 
is capable of so sterilizing pulmonary infectious 
lesions that the host does not have to partici- 
pate in the final eradication of organisms. 
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Indeed he must. The most that can be accom- 
plished with drug therapy is a prompt and 
continued decrease in bacterial population at 
the site of inflammation and a prevention of 
regrowth of these organisms. With these, the 
host has an easier job of accomplishing the 
final sterilizing procedure which, of course, is 
necessary for the eventual cure. Unless the host 
accomplishes this desirable end, the mobiliza- 
tion of his own effective defenses, the infection 
becomes fatal. Although not possible of precise 
measurement, both cellular and humoral 
defenses play the final and essential role in the 
achievement of cure. Drug, then, is necessarily 
continued for as long as the host is incapable 
of forming sufficient antibodies and other 
defenses, or until they have been formed and 
are concentrated in effective levels at the 
inflamed site. 

In an otherwise healthy host with pneu- 
mococcal pneumonia, for example, sufficient 
antibody for cure is developed within a five- 
day period; consequently, specific therapy need 
not be continued for a longer time. Contrari- 
wise, in the case of klebsiella pneumonia, anti- 
body formation (although formed early) may 
not reach an adequate concentration for more 
then ten days. In this instance treatment is 
continued for from two to three weeks. 

Similarly, antibody formation in tuberculosis 
is slow in development; actually it never attains 
peak concentrations sufficient for final eradica- 
tion of all organisms. For maximum effect, 
therefore, drugs are prescribed for many 
months or even years in cases of tuberculosis. 
The host with an otherwise debilitating disease 
(such as cirrhosis or heart disease, diabetes or 
the like) also finds it difficult to produce 
antibody and other defenses rapidly, and their 
mobilization is delayed, sometimes indefinitely. 
Therefore, drug therapy must be continued for 
longer periods of time in the individual who is 
known to be deficient in ability to form anti- 
body than in the individual who is otherwise 
normal. Duration of treatment consequently 
can be determined only by close clinical ob- 
servation on the part of the physician at the 
bedside of the individual patient. The physician 
has only certain minor laboratory procedures 
to aid him in this decision: the white blood 
cell count, fever, sedimentation rate, general 
appearance of the patient, changes in physical 
signs in the chest, x-ray, etc. It is his own 
decision that treatment must be continued for 
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a minimum of five days in all acute pneumonias, 
or longer in some individuals. 

With knowledge of invading microorganism, 
type of inflammation produced by it and the 
general health of the host, design of a dosage 
schedule of the proper drug can be outlined, 
i.e., amount of first dose, interval between 
priming doses and route of administration. In 
general, some bacteria exposed to an antagonist 
are killed, some are so affected that they can- 
not reproduce, and most at least are rendered 
non-infectious. Furthermore, following ter- 
mination of exposure to drug, the remaining 
viable organisms require a certain period of 
time for recovery prior to their becoming 
invasive again. For example, in the case of 
pneumococcal pneumonia 100,000 units of 
penicillin maintain adequate pulmonary levels 
of drug for three to four hours, during all of 
which time organisms are dying or are non- 
invasive. The recovery phase of pneumococci 
extends for four or six hours after the pul- 
monary levels of drug fall below effective 
concentration. Thus a single dose of penicillin 
protects the host against further invasion by 
pneumococci for from seven to ten hours. In 
this instance, then, intervals between 100,000 
unit doses of penicillin need not be more than 
eight or nine hours. Common regimens now in 
use for treatment of pneumococcal pneumonias 
include excessive and unnecessary amounts of 
penicillin. Simpler programs, and yet as safe, 
certainly are far less expensive to the patient 
and reduce his chance of having an untoward 
reaction to the treatment itself. This is our first 
recommendation: treat as simply as the infec- 
tion warrants. To do so requires keen knowl- 
edge about the patient and his infection. 

Dosages of chlortetracycline, oxytetracy- 
cline, chloramphenicol, other tetracycline ana- 
logs and erythromycin are similarly designed, 
except that total daily dose should exceed 
1 gm. and preferably 144 gm. When insoluble 
drugs are used (which property assures a con- 
stant lower blood level), interval between 
dosages can of course be extended, dependent 
solely upon degree of insolubility and height of 
blood level. Route of administration of drug is 
important only in that it must assure good 
absorption of the material into blood. For 
instance, it is dangerous to administer an 
agent by mouth if the patient has any dis- 
turbance of gastrointestinal functions such as 
vomiting, distention or ileus. Because there is 
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usually a discrepancy between amount of drug 
absorbed from the intestinal tract and that 
absorbed from a muscle depot, prescription of 
drug should include amounts sufficient to over- 
come the difference. It requires five- to tenfold 
more of any one of the broad spectrum agents 
given by the oral route to equal blood levels 
obtained from an intramuscular or intra- 
venous dose; in the case of penicillin, three- to 
fivefold more by mouth is needed. 

In effect, then, choice of regimen in most 
instances depends in major part upon con- 
venience to patient and physician; less impor- 
tant is size of dose and interval between doses 
if the right drug has been chosen and the 
physician understands the local lung problem 
well. 

Pneumonia developing one to four days 
postoperatively brings to light some of these 
factors which emphasize that there can be no 
standardized drug therapy for acute pulmo- 
nary infections. Usually, and probably most 
often, the development of parenchymal shad- 
ows, respiratory symptoms and fever in such 
patients is not due primarily to infection alone. 
Because of pain, anesthesia or narcosis the 
patient is unable to breathe properly, to 
aerate well and to clean the respiratory tree of 
the excessive secretions which are associated 
with anesthesia and pain. A nidus for infection 
is set up. Mechanical or physiologic obstruction 
produces atelectasis or collapse of lung seg- 
ments, large or small, and this uniformly 
precedes and encourages growth of organisms 
in the area. With removal of the cause of 
atelectasis and poor aeration, the infection 
clears promptly. Without it the infection can- 
not be resolved regardless of amount of drug 
administered. Similarly, the individual in the 
postoperative period is incapable of rapidly or 
effectively mobilizing defense mechanisms. 

Recoveries from such infections, then, are 
not associated with antibacterial prescription, 
for they are of secondary importance. The 
patient gets well as his ability to defend him- 
self and to clean out his air passages is in- 
creased. This is not to say that penicillin, or a 
combination of penicillin and streptomycin, is 
not warranted in such complications. Indeed 
they are. However, their usefulness is of a 
prophylactic nature. They are used to prevent 
growth of a number of bacteria in the lung, 
making the airless portions of the lung less 
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susceptible to spreading infection, and this is 
their major usefulness. 

Although single drug therapy for most pul- 
monary infections is sufficient, there is an 
occasional real indication for the simultaneous 
administration of two agents. When a causa- 
tive pathogen is partially resistant to one or 
more antimicrobial agents, often a second drug 
increases the degree of effectiveness of the 
first. This is described in the treatment of 
klebsiella pneumonia, although an explanation 
cannot be offered for what is apparently 
synergism between drugs. The use of two drugs 
in certain clear-cut instances will reduce the 
opportunity for the emergence of organisms 
resistant to one or the other of two agents. 
For example, in pulmonary tuberculosis the 
combined use of two antimicrobial agents 
(streptomycin and para-aminosalicylic acid) is 
associated with the maintenance of sensitivity 
of Mycobacterium tuberculosis to both drugs 
for longer periods of time than occurs with the 
use of either of the aforementioned drugs. 
Combination therapy is also needed in certain 
instances where more than one organism is 
involved in the production of the acute infec- 
tion. This is true frequently in acute exacerba- 
tions of pneumonitis associated with chronic 
bronchiectasis. The indications for the use of 
two drugs in this instance are determined by 
careful evaluation of organisms in the sputum. 

There are clear reasons, on the other hand, 
why combined therapy should be avoided 
whenever possible. The development of un- 
toward side reactions to single drug is always a 
stated risk. With the use of two drugs that 
risk is doubled. With the use of three drugs it 
probably more than triples. Although most 
hypersensitivity phenomena do no more than 
inconvenience the physician and the patient, 
they can be serious on occasion, even to the 
point of death from anaphylaxis. The avoid- 
ance, then, of an increased chance for hyper- 
sensitivity phenomenon to develop is a sensible 
reason for the prescription of a single drug. 

Finally, the bacterial milieu in each of our 
body cavities is important for our general over- 
all good health. A major and unnecessary shift 
of bacterial flora from the administration of an 
antibiotic often causes unfortunate side reac- 
tions including biliary dysfunction, gastroin- 
testinal disturbances and bowel irregularities. 
It is logical to presume that two drugs acting 
upon the bacterial flora of the intestinal tract 
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cause a much more major and deleterious shift 
in the flora than does one drug. It is for this 
reason also that combined therapy should be 
avoided whenever possible. 

The philosophy should obtain, then, that the 
indications for the use of two drugs, rather 
than one, must be that they supply the host 
with more benefit than the added dangers to 
him of combined drugs. 


PNEUMOCOCCAL PNEUMONIA 


Pneumococcal pneumonia develops in indi- 
viduals whose respiratory tree has been dam- 
aged in some fashion, such as by an irritant, a 
chemical or an infection. It is an acute disease 
with striking signs and symptoms. It is easily 
recognized by clinical picture. The organisms 
are simple to identify in stained smears of the 
sputum, and the infection is practically always 
associated with a positive and diagnostic 
roentgenogram. 

The incidence of pneumonia has decreased 
appreciably in the past ten years, but the dis- 
ease is still a common one in present society. 
Despite its frequency, man has a striking 
resistance to it. The organisms are delicate 
ones, frequently present as parasites in the 
upper respiratory tree of man. They produce 
no exotoxin and cause damage specifically in 
lung by invasion only. Their pathogenic 
career in the human lung is unique because 
they do not destroy tissue. The number of 
patients with pneumonia who have positive 
blood cultures continues to be high; approxi- 
mately 20 to 25 per cent have bacteremia, and 
the incidence has not been changed with the 
advent of effective chemotherapy. During the 
infection organisms are found in the edema 
zone surrounding the inflamed portion of lung. 
On their invasion into pulmonary tissue the 
host responds with the immediate develop- 
ment of increased vascularity, with a concen- 
tration of many phagocytes and with the extra 
production of edematous fluid surrounding the 
area. White blood cells are most effective in 
phagocyting organisms, and they become ac- 
tive within a very few hours of the onset of 
infection. These cellular defenses eventually 
eradicate all organisms and, because they do it 
so effectively, the host is left with no lasting 
immunity. The participation of specific phago- 
cytosis is needed for the successful outcome in 
every patient. Other defenses are also quickly 
mobilized, particularly antibodies neutralizing 
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the pathogenic properties of the type-specific 
capsular polysaccharides of the pneumococci. 

There is rarely a mixed infection in patients 
who have pneumococci in the lung. If the host 
and his lung are reasonably healthy, all goes 
well with rapid and complete resolution without 
scar and eventual eradication of all organisms 
with or without specific antibacterial treat- 
ment. Almost any regimen of drug therapy is 
adequate. With treatment, drugs kill the 
organisms early, rapidly and to a great degree, 
thus aiding the host while he is most acutely ill. 
Antibody is formed in a four- or five-day period. 
Treatment with drug need be continued only 
for as long as antibody is not present in maxi- 
mum concentration, 1.e., for four to six days. 
For maximal effect and for best results of 
treatment, the early institution of drug is 
needed. With it, febrile crisis and the clinical 
improvement of the patient occurs usually 
within thirty-six hours; without it, the crisis 
occurs after the seventh day. Final resolution 
of the inflamed lung will require from ten to 
twenty days. 

In a less healthy host or in one who has a 
previously permanently damaged lung there is 
a delay in resolution, and organization of the 
pneumonia occurs. Fibroblastic invasion of the 
inflamed lung precedes the eventual develop- 
ment of pulmonary fibrosis and some degree of 
emphysema. This occurs in 10 to 15 per cent 
of patients who have pneumococcal pneu- 
monia. That the host is incapable of resolving 
the pneumonia is unfortunate, but the outcome 
is not determined by the treatment. Rather, 
the poor results are due to previous lung 
damage or inability of the host to defend 
himself effectively. 

In very ill old people or in infants, or in 
those with another debilitating associated dis- 
ease who cannot develop sufficient defenses, 
purulent complications and even death occur. 
In such circumstances the polymorphonuclear 
leukocytes are overwhelmed, there is eventual 
gain on the part of the organism, spread of 
infection locally and by hematogenous route 
occurs, and the host loses life or lung. In order 
to avoid these the antibiotic which is the most 
effective, which acts the most rapidly and kills 
the most organisms is required, and it must be 
prescribed promptly. Delay in treatment 
increases the opportunity for spread of infec- 
tion and a poor result. 

Penicillin remains the drug of choice for 
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treatment of pneumococcal pneumonia. Chlor- 
tetracycline, oxytetracycline, tetracycline, 
streptomycin, erythromycin and the sulfona- 
mides kill less numbers of pneumococci, do so 
less rapidly and are more toxic to the host. 
However, all are very effective weapons in its 
management. Penicillin must, at least, be 
administered to the weak host. Choice of drug 
is less important in the otherwise healthy 
person.’ 


KLEBSIELLA PNEUMONIA 


Klebsiella causes an acute pulmonary infec- 
tion which ts associated with rapid lung destruc- 
tion, abscess formation and eventually, if the 
patient survives, with a permanently damaged 
lung. 

The organisms are plump, gram-negative, in 
diploid form and have a thick capsule. Type A 
is the most common strain and causes the worst 
infection. When present as an acute infection 
in the lung of man, there is an immediate 
mortality of almost 80 per cent without treat- 
ment, and a serious, even morbid, infection in 
the remaining. With all treatment programs 
described to date mortality still exceeds 50 per 
cent in most series.” It is the single bacterial 
pathogen in pneumonia which has remained 
without a satisfactory outline of treatment, 
despite the availability of ten or more anti- 
microbial drugs which in the test tube would 
appear to have some deleterious effect upon its 
growth. 

The acute disease in man is an abrupt, ful- 
minating infection associated with tenacious, 
purulent and occasionally bloody mucoid 
sputum. Delirium, often a low white blood 
cell count, low fever, jaundice and ileus are 
also commonly observed. Despite the fulminat- 
ing character of the infection, the patient often 
looks good. The infection practically always 
develops in alcoholics or in those who have 
serious and uncontrolled diabetes or other 
debilitating diseases, or in patients who are 
capable of forming defenses in a most ineffec- 
tive manner. With these exceptional differences, 
the infection is like pneumococcal pneumonia 
and is often difficult to separate clinically. 

Pathologically, the infection is characterized 
by rapid tissue necrosis and, without good 
treatment, acute pulmonary abscesses within 
twenty-four to forty-eight hours of the onset 
of the pneumonia. The disease spreads to many 
lobes because the organisms stimulate poor 
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antibody response, even in the healthiest of 
hosts. Despite acceptable treatment regimens, 
three fifths of the patients who recover even- 
tually have a chronic, often large lung abscess 
or other evidences of severe lung disease. 


TABLE 1 
RECOMMENDED REGIMEN OF TREATMENT 
FOR KLEBSIELLA PNEUMONIA 
A. Initial treatment: 

(1) Aqueous penicillin—1o0,o00,000 units daily 
in 8 or 12 divided intramuscular doses or by 
constant intramuscular drip 

(2) Streptomycin—2 gm. daily in 2 doses 

(3) Tetracycline*—2-3 gm. daily in 3 or 4 doses, 
or 

Sulfadiazine—6 gm. daily in 4 oral doses 
B. After sensitivities are determined in laboratory: 

(1) If organisms are susceptible to from to to 
25 units of penicillin per ml., discontinue 
the tetracycline or sulfonamide 

(2) If organisms are resistant to more than 25 
units of penicillin per ml., discontinue 
penicillin 

C. Duration of treatment usually exceeds 14 days; 
large doses of the two essential drugs are needed 
for a minimum of 7 days, generally for 10; as 
infection resolves, or organizes, dosages can be 
reduced cautiously 

* Oxytetracycline, chlortetracycline, tetracycline. 


Two regimens of therapy for Friedlinder’s 
pneumonia deserve comment. The commonly 
used schedule is the administration of large 
amounts (2 to 3 gm.) of streptomycin daily 
parenterally, and either oxytetracycline in 
daily oral dosage of 3 or 4 gm. or a sulfonamide.’ 
As a routine treatment, promptly instituted, 
this regimen has changed the mortality rates 
from 80 per cent to approximately 50 per cent. 
It has been observed that many strains of 
klebsiella (approximately 50 to 60 per cent) 
are susceptible to penicillin in concentrations 
of from 10 to 1244 units per ml. of serum.’ In 
cases caused by organisms with this degree 
of susceptibility, a combination of massive 
amounts of penicillin plus large doses of strepto- 
mycin daily effects cure more rapidly, more 
impressively and more effectively than the 
other program. Twelve million units of penicil- 
lin parenterally and 2 to 3 gm. of streptomycin 
daily for three or four days are the recom- 
mended dosages. (Table 1.) Unfortunately, 
penicillin susceptibility cannot be determined 
quickly enough. Consequently, the use of 
three drugs (penicillin, streptomycin and one 
of the tetracycline analogs or a sulfonamide), 
all in large doses, seems the most practicable 
recommendation for the initial treatment. 
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Actually, this program probably should be 
instituted promptly in all cases of klebsiella 
pneumonia and altered by the removal of 
penicillin only if the sensitivity tests in the 
laboratory later indicate that the organism is 
totally resistant to penicillin. It has been our 
experience that certain patients with ful- 
minating klebsiella infections can resolve them 
completely within ten to nineteen days with 
this regimen, as is true with pneumococcal 
pneumonia. It is the only regimen in which this 
has been observed. 

The required element in this prescription is 
the prompt identification of and determination 
of sensitivity of the klebsiella in the laboratory. 


_This cannot be done accurately by medicated 


disk methods, for most penicillin disks contain 
only 10 units of penicillin per cc. and all 
klebsiellas automatically become resistant in 
fact by that method. Serial dilution technics 
are required to determine precisely the sensitiv- 
ity of the organism to penicillin. If the organ- 
ism is susceptible to 25 units or less, massive 
therapy with penicillin and streptomycin is 
indicated. The sine qua non of the successful 
management of any patient with klebsiella 
pneumonia is the promptness with which the 
organism is identified and the quickness with 
which good treatment is instituted. Single drug 
therapy or combination therapy in small doses 
is not sufficient; a delay of twenty-four hours 
can be fatal to a lung, if not the host. 

An example of the problem of host-organism 
relationship concerns the difference between 
pneumococcal and klebsiella pneumonia. Both 
organisms are encapsulated, are widely dis- 
tributed in nature, both cause acute pulmonary 
consolidation early in the courses which under 
the microscope are undistinguishable, and 
both organisms have active antagonists in vitro 
in the form of streptomycin and penicillin, 
respectively. 

‘In the human, however, the two organisms 
cause significantly different diseases. Pneu- 
mococcal pneumonia, if treated properly, 
subsides and resolves leaving no residual. On 
the other hand, within twenty-four hours of 
the onset of klebsiella pneumonia, lung destruc- 
tion is evident; inevitably in at least two-thirds 
of the cases, some kind of lung ulceration is 
observed and resolution is rarely completed 
rapidly. Organization with eventual fibrosis, 
emphysema and on many occasions bronchiec- 
tasis results, this despite all presently used drug 
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treatments. The determining factor between 
the two infections is not the treatment but the 
response of the host to the bacterial infection. 
In the case of klebsiella pneumonia the host 
fails to participate rapidly; his lung is de- 
stroyed quickly and with this there is poor 
drug penetration, both factors working to the 
disadvantage of the host. This fact warrants 
great and concerted study; at the moment 
there is not even a glimmer of an answer to the 
problem. 


VIRAL INFECTIONS OF LUNG 


Much has been written about the efficacy of 
the various antimicrobial agents presently 
available upon the course of viral infections in 
the human.‘ In the presence of a known viral 
infection of pulmonary tissue antibacterial 
therapy is not necessary. It is both illogical and 
associated with a stated risk of untoward reac- 
tions to the drug itself. No presently available 
antibiotic is active against any but the largest 
of viruses, such as the rickettsias which are 
rare in this country. Because secondary bac- 
terial contaminants are also uncommon, actu- 
ally almost never observed during the course of 
viral pneumonia, the administration of sub- 
stances to prevent a bacterial contaminant in 
secondary fashion is not warranted. 

On the other hand, the precise diagnosis of 
viral pneumonia early in its course cannot be 
made and on occasion is difficult to separate 
from a bacterial infection. Similarly, it is 
impossible to separate the treatable rickettsial 
pneumonias, such as Q fever and psittacosis, 
from other viral infections. Therefore it must 
be recommended that a broad spectrum anti- 
bacterial agent be administered for therapeutic 
use In any case in which the specific diagnosis is 
questionable and not possible by sputum smear. 
It is emphasized that when administered the 
prescription is ordered for specific effectiveness 
and is not to be considered a prophylactic 
measure. Dosage should therefore always be 
full and not lessened by thought that a sec- 
ondary infection is being prevented and that 
it therefore requires lesser amounts of drug. 
The choice of drug is not important. Tetra- 
cycline or any of its analogs, chloramphenicol 
and erythromycin, is probably equally effica- 
cious. Full dosage includes 144 or 2 gm. daily 
by mouth. However, in the patient whose 
gastrointestinal tract is functioning poorly, 
parenteral administration is required. 
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Because primary pneumonias due to viruses 
are by all odds the most common respiratory 
infections, it is logical to suppose that most 
patients with respiratory symptoms inevitably 
receive some antimicrobial treatment. This 
can be condemned only in general terms. Al- 
though the differential diagnosis can be ex- 
ceedingly difficult, and although present habit 
has it that in the presence of any question the 
drug is given, it might be considered important 
now to reverse the tendency so that with the 
presumed diagnosis of a viral infection treat- 
ment is not given. If, then, there is evidence 
that the infection is spreading, that morbidity 
increases or that the sputum changes and does 
contain bacteria, proper drug therapy can be 
instituted later. Perhaps a bacterial infection 
may be delayed in its resolution for three or 
four extra days by this technic. Actually the 
physician must often philosophize. He must 
be certain that he is accomplishing more good 
with treatment than harm. It is the considered 
consensus of those who study pneumonia that 
the general thesis should be as follows: No 
antimicrobial therapy for diagnosable infectious 
disease, in lung or elsewhere, caused by viruses 
is warranted. 


HOST 


The treatment of pneumonia has undergone 
a rapid and wonderful change in the past 
fifteen years because of the advent of anti- 
microbial materials. So much emphasis has 
been placed upon the regimenting of drugs 
that for the most part the host has been for- 
gotten and details of the associated prescription 
of other substitutes for good health have been 
neglected. 

There is very little which is new in the 
matter. A brief review, though, of those things 
which aid the host in his development of anti- 
body and other protective defense mechanisms 
must be included in considering the funda- 
mentals of the treatment of acute pulmonary 
infections. After all, the host is by all odds the 
most important part of the triangle, and any- 
thing that the physician can do to increase 
health obviously aids in the response of the 
host to infection. 

It must be recalled that the individual with 
acute pulmonary infections in the past recov- 
ered without specific drug treatment. Physi- 
cians often remember with some enthusiasm 
and pride the tricks which they prescribed to 


make a patient more comfortable during acute 
pneumonia and which helped in the successful 
management of the infection. These should not 
be forgotten despite the presence of powerful 
drugs neutralizing the pathogenic career of a 
microorganism causing a human infection. 

Five separate therapies can be mentioned. 
The patient should be put at rest in a room with 
an even temperature, to avoid extra body work 
in the matter of heat regulation. He must be 
given mental as well as physical rest, with few 
demands upon him to entertain, to worry 
about the outcome or to fret about unessential 
matters. Such things as clean linen, cheerful 
surroundings and avoidance of all stresses 
which are unnecessary at the moment are 
imperative. Most individuals with acute pul- 
monary infections are not hungry and therefore 
should not be required or forced to eat. If 
fluids are supplied carefully, parenterally if 
necessary, so that electrolyte disturbances do 
not develop, absence of food does not alter the 
immediate outcome. As the infection comes 
under control, the patient may be encouraged 
to eat as he desires, with or without salt. Later, 
during the period of recovery, a high caloric, 
high protein diet is desirable for the replace- 
ment of protein lost during the acute febrile 
phase of the illness. It must be emphasized 
that the choice of diet early in the course of 
infection is unimportant. 

Oxygen therapy is frequently essential. 
Dyspnea and cyanosis are the two cardinal 
signs for the administration of oxygen, but 
actually any patient in pain or who is breathing 
with some difficulty should be given the benefit 
of this soothing medication. It not only aids in 
promoting better aeration, but also it eases 
the distress of cough and this relieves pleural 
pain. The mode of administration depends 
upon the patient’s personality. High concen- 
trations of oxygen, as one obtains with a mask, 
are not necessarily needed. A tent or a nasal 
catheter is usually sufficient, increasing by 
only a few per cent the amount of oxygen in 
the medium in which the patient is living at 
the moment. 

Gastrointestinal distention must be elimi- 
nated, particularly if the drug being used to 
combat the infection is being administered 
orally. Similarly, relief of distention allows the 
patient to breathe easier because motion of 
the diaphragm is not impaired. Procedures to 
relieve distention are legend: prostigmine® 
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(144 mg. every hour), enemas, Wangensteen 
tube suction, and turpentine stupes all have 
a place. These nursing tricks actually, are just 
as essential for the eventual good health of the 
patient as is the proper administration of any 
drug. 

The relief of shock is imperative in the proper 
management of the patient with pneumonia. 
Of the 5 per cent of individuals who die, de- 
velopment of cardiovascular shock is the 
major cause. Blood or plasma is needed in the 
acute case. Nor-epinephrine and possibly the 
use of ACTH as adjuncts to maintenance of 
blood pressure can be prescribed. 

Finally, there are miscellaneous therapies 
which make the patient’s disease easier to 
endure. The encouragement of cough during 
the stage of resolution shortens this period. 
The patient does not have to phagocytize as 
much of the products of the inflammation if 
he removes them by coughing and expectorat- 
ing. Steam loosens a chronic, hard cough which 
is non-productive. Antipyretics make the 
patient feel better. Procaine nerve block or 
strapping of the chest is used for pain. Codeine 
can be administered, but with some caution 
because of the problem of its interfering with 
needed respirations by its depressing action 
upon the respiratory center. Lastly, for the 
individual who is alcoholic and has pneumonia, 
small amounts of intravenously administered 
alcohol may very well prevent the development 
of delirium tremens, which event often is 
detrimental to his health and ability to over- 
come his infection. 


SUMMARY 


The present treatment programs prescribed 
for the acute pneumonias have been helpful in 
reducing mortality and morbidity rates. Attain- 
ment of truly satisfactory results, however, has 
not been reached despite the availability of 
many antimicrobial agents. Many infections 
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simple to treat, such as pneumococcic pneu- 
monia, have been made more complicated by 
the common prescription of antibiotics in 
excessive, clumsy and expensive fashion. Other 
pneumonias, viral in origin, are being need- 
lessly treated with drugs and probably often 
should not be. Klebsiella pneumonia can be 
made a less morbid and mortal infection in 
certain instances by combined therapy with 
massive amounts of both penicillin and strepto- 
mycin, In addition to one of the tetracyclines. 

These and other considerations in the chemo- 
therapy of acute pulmonary infections have 
been discussed. Most importantly, however, it 
is emphasized that unless each patient with 
pneumonia is studied carefully and even ex- 
haustively prior to prescription of drugs, 
knowledge will not be increased and the un- 
solved problems will remain needlessly enig- 
matic. It has been shown that the morbidity 
and mortality of acute pulmonary infections 
can be reduced impressively ; from 1900 to 
1948 there were yearly improvements. How- 
ever, they are not yet perfect and should be 
better. The empiric prescription of antimicro- 
bial agents for all pneumonia may be lulling 
too many physicians into a state of false 
security about the infection. Further careful 
and detailed studies into the many unanswered 
problems about pneumonia are warranted and 
are encouraged. 
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ne of allergic manifestations of the 
respiratory tract obviously depends upon 
the area affected and the basic cause. The 
possible sites of the respiratory system which 
may be involved in the allergic response are 
the nose and accessory sinuses, the trachea, 
bronchial tubes, pulmonary parenchyma and 
associated blood vessels. These various tissues 
are referred to as “shock tissues.”” The con- 
stitutionally allergic (atopic) individual who is 
characteristically subject to polyvalent sensi- 
tivity may possess one or several shock tissues 
which are the seats of the allergic reactions. 
The latter are the result of interaction between 
the antigen, which may be introduced into the 
body through inhalation, ingestion or injection, 
and antibody evoked by previous exposure to 
the specific antigen or allergen. The antigen 
may consist of inhalants such as pollens, various 
dusts, foods, drugs or bacteria. The antibodies 
are modified globulins manufactured by the 
reticuloendothelial system under antigenic 
stimulation. The antibodies are discharged into 
the blood stream and become attached to 
various cellular components of the shock tissue, 
i.e., blood vessels, smooth muscle, connective 
tissue, epithelial structures, etc. Union between 
the antigen and specific antibody results in the 
release of a toxic element such as histamine and 
probably other substances. The histamine thus 
liberated in the cells of a capillary vessel leads 
to injury to the wall, increased vascular per- 
meability and edema characteristic of the im- 
mediate form of the hypersensitive reaction. 
This contrasts with the delayed, inflammatory 
type of response (tuberculin reaction) noted 
after the intradermal injection of a bacterial 
product such as tuberculin into the skin. The 
immediate type of hypersensitiveness is best 
illustrated clinically by the urticarial wheal 
induced by the intracutaneous injection of a 
specific allergen (antigen) such as pollen, food, 
etc. Histologically the urticarial wheal is char- 
acterized by edema and mobilization of eosino- 
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phils which reach their maximum within the 
hour and subsequently give way to non-specific 
round cell infiltration. 

The acute allergic manifestations in the 
respiratory tract, whether in the nose, sinuses, 
trachea or bronchial tubes, are also attributable 
to edema and eosinophilic infiltration in the 
aforesaid shock organs. This accounts for the 
sneezing and running as well as stuffiness of 
the nose present in allergic rhinitis such as hay 
fever, and the cough and wheezing respiration 
in bronchial asthma. 


ALLERGIC RHINITIS, SEASONAL HAY FEVER 
AND POLLINOSIS 


Individuals who develop nasal symptoms 
characterized by sneezing and blocking of the 
nose, accompanied in certain instances by 
tearing, edema and itching of the eyes and 
nasopharynx at about the same time each year 
should be suspected of having hay fever. This 
also holds true for the seasonal development of 
bronchial asthma which may be due to the 
same pollen responsible for hay fever. 

Etiology. Although pollens are the most 
common causes of seasonal allergic rhinitis or 
asthma, other exciting agents such as molds, 
insects and foods may likewise be involved 
in the development of seasonal respiratory 
manifestations. 

Pollens: The pollens which are most impor- 
tant in the causation of hay fever or asthma are 
those which are air borne. Pollens which are 
disseminated by insects are rarely responsible 
for respiratory symptoms because they do not 
come in close enough contact with the indi- 
vidual. Although the pollens of such flowers 
as asters and dahlias may cause hay fever or 
asthma in susceptible individuals who handle 
them (florists, gardeners), their pollen is too 
heavy and sticky to travel very far. As a result, 
their importance in the causation of hay fever 
in the majority of persons is minimal. 

The periods of the year during which pollen 
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is chiefly responsible for hay fever or asthma 
symptoms in parts of the United States east of 
Mississippi river are early and late spring, and 
fall. The spring season begins early in March 
and continues until June. During these months 
the tree pollens are chiefly implicated in the 
development of nasal or pulmonary manifesta- 
tions. In order of their appearance they are 
elm, maple, poplar, oak, beech, birch, sycamore 
and hickory. Oak is the most important of 
these because it is the most widespread. Alder, 
hazel, maple and pecan are less significant ex- 
cept in Georgia and northern Florida. In Texas 
and Bermuda cedar may play an important 
role. In the District of Columbia the paper 
mulberry tree is a potent cause of spring hay 
fever; in Texas the mesquite tree, in the Sacra- 
mento Valley, the black walnut, in California 
the olive tree. Evergreens such as pine, spruce, 
balsam and hemlock affect but a small group 
of sensitive individuals. In different communi- 
ties the presence of certain special trees may 
prove the source of sensitization. These, how- 
ever, are of local importance and are not 
responsible for widespread discomfort. 

The so-called early season begins in mid-May 
with the pollination of plantain and sorrel 
which is at its height during the last week in 
May and the first week in June. Although the 
pollination of plantain may gradually diminish 
thereafter, it may prevail in varying degrees 
as late as August. The grasses begin to pollinate 
about the middle of May and may continue 
through the end of July. Clinical symptoms due 
to grass pollens begin to appear most promi- 
nently at or about May 30th. Whereas different 
varieties of grasses such as sweet vernal, June 
grass, red top, low spear, orchard and timothy 
prevail, they are all related and the patient 
who reacts to one will usually react to all. The 
most abundant pollen is produced by orchard 
grass and timothy. The peak of the former is 
reached about June 1oth, that of the latter in 
July. The most important pollen-producing 
grasses in the south are Bermuda and Johnson 
grass. 

Patients whose symptoms begin in mid-May 
are usually plantain-sensitive; those whose 
symptoms do not begin until June are probably 
sensitive to grass. 


The fall or late season begins early in August — 


and continues till the early frost or later. It is 
due to ragweed, both high and low. The former 
begins to pollinate about the middle of August 


and reaches its peak about the end of August 
With the decline of pollination of high ragweed, 
the low variety gains in ascendency, reaching 
its height during the first two days of Septem- 
ber and continuing until the frost. West of the 
Mississippi other weeds vie with ragweed in 
the causation of hay fever. The most impor- 
tant of these are the various amaranths, pig- 
weed or tumbleweed, artemisias (sages), che- 
nopods (lambs quarter), ivies, marsh elder, 
cocklebur, Russian thistle and hemp, wild 
rice, great reed, Indian and marram grasses. 
The sedges and sugar beet which may also be 
responsible for hay fever or asthma symptoms 
are of limited and local significance. 

Although most ragweed hay fever patients 
feel relieved with the termination of ragweed 
pollination, there is a substantial group of 
patients whose symptoms become worse from 
about the middle of September until the end of 
October when ragweed is practically gone. 
Many of these patients are ragweed-sensitive 
individuals whose symptoms have been con- 
trolled by immunization (throughout August 
and part of September) during the height of 
the ragweed season. Some, however, despite 
marked symptoms of hay fever do not show 
sensitivity either to ragweed or molds which 
prevail at this time. The cause for the per- 
sistence or exacerbation of the nasal manifesta- 
tions at this period of the year has not been 
satisfactorily determined. The possible ex- 
planations suggested are: the persistence of 
various molds in the air especially Alternaria in 
certain localities, the dust created by the de- 
caying leaves which are overgrown with molds, 
the sudden changes of temperature which 
affect mucous membranes already irritated by 
pollen, the exacerbation of latent sinus infec- 
tion, the onset of colds especially in children 
who return to school after their vacations, con- 
tact with camphor in stored winter clothes, etc. 
Each of those factors has to be evaluated indi- 
vidually and the patient treated accordingly. 

Fungi: Next in importance in the develop- 
ment of seasonal rhinitis or asthma in some 
localities especially in the East, and perennial 
rhinitis as well as asthma in other communities, 
are molds. Molds are found in the air, on grass, 
trees and in dust. Despite their wide distribu- 
tion, molds become exciting agents when expo- 
sure to them is intense as in damp cellars or 
houses, during damp warm days of summer and 


fall. 


‘ 
¥ 
4 
a 
- 
‘ 
= 
j 
6 
12 t 
a3 
- 


Allergic Manifestations in Respiratory Tract 


Molds may act as infecting agents and as 
allergens. In the first instance they behave like 
bacteria of low virulence and induce infections 
in the lungs and other tissues, skin, etc. In 
the second place they act as allergenic sub- 
stances like pollen or other inhalants and pro- 
duce hay fever—like symptoms, i.e., allergic 
rhinitis or vasomotor rhinitis and asthma. Their 
augmentation in the air during the hot, damp 
summer days may be responsible for nasal or 
pulmonary symptoms such as asthma in pa- 
tients who do not show any pollen hypersensi- 
tivity and in others who may have both pollen 
and mold allergy. The most important molds 
are Altenaria, Hormodendrum, Aspergillus, 
Mucor, Penicillium, Rhizopus, rusts, smuts, 
torulae, Chaetomium, Cephalosporium, Fusa- 
rium and Monilia. 

The mold season varies in length from year 
to year in contrast to the pollen season. In some 
localities Hormodendrum may have several 
peaks as in June, October, November; in others 
Altenaria may be in ascendency. Both .hese 
molds give off more spores in the air than any 
other with the exception of rusts and smuts, 
which are important allergenic excitants in the 
Middle West in the farming country. Mold 
allergy should be suspected in a pollen case if 
the nasal or bronchial symptoms are aggra- 
vating, during hot, muggy weather even when 
there is pollen in the air, during periods free 
from any important pollen as at the end of 
July or early August and when poor results are 
obtained if the patient is treated with pollen 
only. 

Insects: In certain regions in the United 
States, as for example around Lake Erie, 
seasonal appearance of hay fever-—like symp- 
toms or asthma during June or July may be 
due to wings of insects such as the caddis fly in 
susceptible individuals. Sensitization to May 
fly have also been described. 

Foods: Although foods may be responsible 
for hay fever—like symptoms, these are not 
seasonal in character as a rule. However, sea- 
sonal fruits or vegetables such as asparagus, 
berries, melons or peaches may aggravate hay 
fever symptoms due to pollens. Omission of 
these during the pollen season results in greater 
amelioration of nasal symptoms due to pollen 
immunization than would otherwise occur. 

Diagnosis and Treatment. The diagnosis of 
hay fever or seasonal asthma is based on the 
history correlated with skin and eye tests. The 
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former are carried out by the introduction of 
the specific allergenic substance, i.e., pollen, 
fungi and food into the skin either by the intra- 
dermal or scratch technic. The eye test consists 
of the instillation of the dry pollen or extract 
into the lower conjunctiva. The positive skin 
reaction is characterized by the presence of an 
urticarial wheal, whereas the positive eye test 
is characterized by the development of con- 
junctival congestion, edema or both. Inasmuch 
as hay fever patients react to more than one 
pollen, it is important to consider the clinical 
significance of a reaction in the light of the 
patient’s history and treat him accordingly, 
rather than on the basis of the skin reaction. 
Thus if a patient reacts to grasses and ragweed 
but has symptoms during the grass season, treat- 
ment should be limited to the grasses, and vice 
versa. This rule applies not only in the case of 
pollens but also in respect to reactions to molds, 
foods and other substances which are found to 
be positive on testing the allergic individual. 
Occasionally there are patients with a history 
of seasonal hay fever who give negative skin or 
eye tests. Despite this, treatment of such cases 
with the appropriate pollens as indicated by the 
history has been found to give satisfactory 
results. 

Once the diagnosis as to the type of hay fever 
or pollen asthma is established, treatment to 
protect the patient from the deleterious effects 
of the particular pollen excitants is in order. 
This may be done preseasonally, co-seasonally 
or perennially. Preseasonal treatment with the 
specific pollen is usually started two or three 
months before the onset of a particular season. 
The type of pollen extract employed for this 
purpose may be commercial or prepared in a 
well equipped laboratory. The goal in treat- 
ment is to give the patient the largest amount 
of pollen extract to which he is allergic without 
any marked local or constitutional reactions 
before the start of the season. Injections should 
be initiated with the smallest tolerated dose 
and gradually increased every five days to a 
week. When the season is on, the final maximum 
dose of extract should be reduced to half and 
repeated every week or two throughout the 
pollinating period provided that no adverse 
reactions develop.* 

Since individuals differ in the degree of 
sensitivity, the number of injections required 
to protect or hyposensitize any one patient 

* Consult textbooks for details. 
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will vary. Some may need fifteen injections, 
others as many as twenty-five or thirty injec- 
tions, to insure control of symptoms. If con- 
stitutional symptoms develop during treat- 
ment, the amount given should be lowered to 
an acceptable level. 

Individuals who present themselves for 
treatment shortly before the season or during 
the season may obtain relief by the administra- 
tion of small amounts of pollen extract every 
day for three to five days followed by gradually 
larger doses at two- or three-day intervals. If 
no effect is obtained, symptomatic therapy in 
the form of antihistaminics or cortisone should 
be employed. 

Patients who have been successfully treated 
may be given the maximum amount of pollen 
extract which controlled their symptoms every 
three to four weeks throughout the year to 
maintain immunity. The advantage of this 
form of therapy is that the results may be 
better, although not always, the number of 
injections may be lessened, and permanent pro- 
tection is more apt to be reached. The disad- 
vantage of this treatment lies in the fact that 
many patients may become saturated and 
develop constitutional symptoms with doses 
which they previously tolerated. If this occurs, 
all treatment should be stopped and the normal 
preseasonal treatment substituted. 

Constitutional reactions which may develop 
in the course of treatment not only may be 
disagreeable but also may be dangerous and 
occasionally even fatal. They also may upset 
the patient’s tolerance so that adequate protec- 
tion may be impossible. The major constitu- 
tional symptoms consist of itching of the paims 
of the hands or of the body, generalized urti- 
caria, sneezing and cough or severe asthma and 
occasionally abdominal or uterine cramps. The 
sooner these signs appear, the more violent is 
the reaction apt to be. Reasons for such un- 
toward manifestations are: (1) the administra- 
tion of a larger dose than the patient can toler- 
ate and (2) the inadvertent injection of the 
extract directly into the vein. With the onset 
of constitutional symptoms a tourniquet should 
be applied above the injection site and epineph- 
rine injected above the tourniquet or in the 
other arm. Administration of 0.3 to 0.5 cc. of 
epinephrine may be sufficient. This may be 
repeated as necessary. The patient should be 


kept under observation until symptoms have 
subsided. 
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In addition to pollen immunization, avoid- 
ance of pollens is best achieved by the installa- 
tion of pollen filters in the windows of the 
patient’s home or air-conditioning apparatus. 
The latter is obviously more desirable because 
it both filters the pollen and dust, and cools the 
room at the same time. If neither is possible, 
the patient may sleep in a room with the 
windows closed and keep the door open for 
ventilation from an adjoining room. Elevation 
of the head on several pillows, made preferably 
of foam rubber, will facilitate drainage of the 
nose. 

Results. In view of the many variables that 
enter into the evaluation of the results in the 
treatment of hay fever (degree of individual 
susceptibility, amount of exposure, locale, 
weather conditions, etc.) it is difficult to give 
precise figures as to the effectiveness of im- 
munization. In general it may be stated that 
with proper treatment satisfactory results may 
be obtained in go per cent of cases of tree and 
grass hay fever and in about 80 per cent of 
patients with ragweed hay fever. Satisfactory 
results indicate that the patient was either 
completely relieved or had occasional attacks. 
About 15 per cent will have slight or moderate 
relief and 5 per cent will not be benefited at all. 

Besides the favorable effects of immuniza- 
tion, successfully treated patients are less apt 
to develop winter colds and sinus infections, 
and rarely develop asthma. Thirty to 50 per 
cent of untreated patients ultimately develop 
pollen asthma which may become perennial 
and difficult to cure. It is therefore important 
that hay fever be properly treated to prevent 
such a complication. 

Symptomatic Therapy. The antihistaminics 
are the most satisfactory drugs for control of 
the symptoms of hay fever when immunization 
has not been carried out or in cases in which 
symptoms persist despite treatment. The 
more common antihistaminics used are pyri- 
benzamine,® chlor-trimeton,® benadryl® and 
thephorin.® The major disagreeable side effects 
from these drugs are drowsiness, occasionally 
nausea, pyrosis and in certain cases depression. 
Some patients respond better to one anti- 
histaminic as compared with another. After 
trying different preparations the patient fre- 
quently finds one which suits him the best. 
In the treatment of eye symptoms such as 
itching and tearing one may use two to three 
drops of epinephrine 1:2000 or hydrocortone 
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ophthalmic suspension 2.5 to 5 per cent two or 
three times a day. 

Cortisone or hydrocortone® may be used in 
cases in which immunization has not been car- 
ried out or has failed to attain results, and in 
which antihistaminic drugs or other agents fail 
to control the symptoms of seasonal rhinitis. 
In a study by Schiller and Lowell,' 100 mg. of 
oral cortisone per day administered for four 
days (25 mg. every four hours) provided com- 
plete to satisfactory relief in forty-two of 
fifty-one patients with hay fever which could 
not be controlled by specific pollen therapy, 
antihistaminics or other types of medication. 
Nine patients failed to obtain relief. Ten per 
cent of this group of fifty-one patients had 
seasonal asthma as a complication. Results in 
patients who reacted favorably were achieved 
within two to three days after the start of this 
medication. Six to nine days after cortisone 
was discontinued the symptoms began to 
reappear; in some patients this was even sooner. 

The therapeutic effects with the use of hydro- 
cortone (free alcohol) in the symptomatic 
treatment of hay fever and asthma have also 
been reported by Schwartz.? The daily initial 
dose was 80 mg. in four divided doses. This was 
rapidly reduced to a maintenance dose of 40 to 
60 mg. Of ten patients with severe hay fever, 
excellent results were obtained in seven, marked 
relief in two and moderate relief in one. 

Prognosis. Some patients outgrow their hay 
fever after varying periods of time while many 
retain it practically all their lives. At present 
immunization is more helpful than any other 
form of therapy in effecting a cure and prevent- 
ing such complications as chronic sinusitis or 
asthma. Since it is impossible to gauge when a 
patient is cured, it is advisable for the indi- 
vidual who has been symptom-free for several 
years post-treatment to take one injection a 
month through the season rather than take a 
chance and discontinue treatment. Although 
some patients who fail to do so may remain 
permanently free of symptoms, others may 
have a gradual return of hay fever and again 
have to resume treatment. 


PERENNIAL ALLERGIC RHINITIS OR VASOMOTOR 
RHINITIS 


Patients with seasonal pollen rhinitis usually 
become symptom-free at the end of the pollinat- 
ing season whether they are treated or not. 
There is however, a substantial number of 
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atopic, i.¢., constitutionally allergic, individuals 
who may develop symptoms of rhinitis not only 
from pollen but also as a result of sensitization 
to various dusts, animal danders, fungi, foods, 
drugs and/or bacterial infection. Thus instead 
of manifesting nasal symptoms for one, two or 
three months a year, depending upon a particu- 
lar pollen season, they may suffer all year long 
with coryza, sneezing, stuffiness and itching of 
the nose, loss of the sense of smell and taste, 
and/or cough because of continuous exposure to 
the aforementioned allergens. If such symptoms 
continue year after year, these patients are 
said to have perennial allergic rhinitis or chronic 
vasomotor rhinitis. In certain instances besides 
allergy to extrinsic excitants prolongation and 
accentuation of the vasomotor symptoms may 
be traced to psychosomatic factors. The role of 
these has to be evaluated in each individual 
case. 

The patient subject to chronic allergic 
rhinitis from exposure to various extrinsic 
factors may develop superimposed respiratory 
infections due to viruses and other bacterial 
agents; these may terminate favorably without 
any residue, just as in the so-called normal 
person. There are other persons, however, 
whose chronically hypersensitive edematous 
mucous membranes present an ideal environ- 
ment for the propagation of the invading 
microorganisms which act as additional sensi- 
tizing agents of the nasal tissues. Persistence 
of such sensitization leads to chronic prolifera- 
tive changes of the mucous membrane of the 
nose which may extend to the sinuses as well, 
giving rise to chronic rhinitis and hyperplastic 
sinusitis with polypoid formation. 

The bacterial flora in the nose and paranasal 
sinuses in these cases is never static. The com- 
mon organisms recovered consist of Staphy- 
lococcus aureus, hemolytic streptococcus viri- 
dans, Micrococcus catarrhalis, influenza bacilli 
and pneumococci. 

Allergic individuals with infective vasomotor 
rhinitis and chronic hyperplastic sinusitis may 
develop symptoms from exposure to a relatively 
small number of bacterial organisms. A smear 
of nasal secretions in these cases may show a 
preponderance of eosinophils indicative of the 
allergic nature of the process. Since similar 
findings are present in non-infective vasomotor 
rhinitis essentially due to sensitization to in- 
halants, foods or drugs, the presence of eosino- 
philia cannot always be used as a basis for 
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differentiation between the infective and non- 
infective forms of vasomotor rhinitis and 
sinusitis. Hyperplastic sinusitis may frequently 
be complicated by an acute intercurrent sup- 
purative process wherein the number of bac- 
teria may be greatly augmented and the 
eosinophils temporarily disappear. 

Treatment. Just as in other forms of hyper- 
sensitivity, treatment of vasomotor rhinitis is 
based on determining the cause and eliminating 
it if possible. This is feasible in cases in which 
the exciting agents are removable, such as foods 
or inhalants as from feather pillows and animal 
hair. If contact cannot be avoided, immuniza- 
tion by intracutaneous injection with specific 
allergens should be carried out, i.e., pollens, 
house dusts, molds, orris root and various 
epithelia (chicken feathers, animal hair). House 
dust is an important exciting agent of perennial 
rhinitis. It may take on seasonal characteristics 
if the patient moves in the summer to a country 
house which has accumulated dust through 
the winter months. It may also be a factor in 
the winter when persons who have lived out- 
doors during the summer return home or 
attend schools where the windows are shut and 
radiators are open. Children whose nasal 
mucous membranes are boggy due to irritation 
from dust when crowded into hot, stuffy school 
rooms are especially susceptible to upper res- 
piratory infections transmitted by their fellows. 

When bacterial infection is superimposed 
upon chronic vasomotor rhinitis due to extrinsic 
factors, both conditions have to be treated be- 
fore any relief can be obtained. The infective 
element has to be determined by a thorough 
rhinologic examination supplemented by x-rays 
of the sinuses and culture of aspirated secre- 
tions from the infected sinuses. After deter- 
mining the nature of the infective organisms 
and testing their sensitivity to various anti- 
biotics, treatment with the most suitable anti- 
biotic should be instituted. It should be pointed 
out in this connection that of all the antibiotics, 
penicillin is the most actively allergenic and 
great care should be exercised in its use in 
allergic individuals. Unless absolutely impera- 
tive, it is safer to use broad spectrum anti- 
biotics although these also may show side 
effects. While antibiotics are of great value in 
influencing the acute infections, they are less 
effective in the treatment of established foci 
of infection in chronically diseased sinuses. 
To eliminate these radical surgery may have 


to be performed. However, before this is under- 
taken, allergy to extrinsic factors should be 
thoroughly investigated and properly treated 
in order to see whether the sinus disease will 
subside by controlling the underlying predis- 
posing sensitizing agents. 

Besides surgery and suitable antibiotics, im- 
munization by the use of either stock or au- 
togenous vaccines, or polyvalent bacterial fil- 
trates prepared from cultures of the sinuses and 
nasopharynx should be employed. Stevens’ has 
reported favorable results in the treatment of 
children with recurrent bacterial rhinitis by the 
use of such bacterial filtrates. 

Symptomatic treatment of the nasal symp- 
toms is usually necessary to relieve the patients 
of the coryza and blocking of the nose due to 
edema of the mucous membrane. To control 
the running of the nose due to inhalant 
allergy antihistaminics such as pyribenzamine, 
benadryl, thephorin and chlor-trimeton are of 
value. To relieve the stuffiness, oral medication 
in the form of quadrinal® (ephedrine hydro- 
chloride 34 gr., phenobarbital 3¢ gr., phyllicin 
2 gr. and potassium iodide 5 gr.) is to be pre- 
ferred to intranasal instillation of drugs such 
as ephedrine or neosynephrine frequently 
employed to decongest the edematous mem- 
branes. Although such nasal medication is 
helpful on a short term basis, its prolonged 
use not only lessens its efficacy but also leads 
to atony of the capillary walls and increases 
the bogginess of the mucous membranes. These 
drugs may also sensitize the nasal mucous 
membranes of the patient and in this way 
prolong the congestion of the nose. Unpleasant 
systemic effects in the form of nervousness and 
tachycardia as well as insomnia have been noted 
following the use of ephedrine preparations. 

Oral cortisone and hydrocortone have also 
been employed to relieve nasal blocking in 
cases of vasomotor rhinitis. While these hor- 
mones are helpful in reducing polyps and the 
inflammatory edema of the nasal mucous 
membranes, the effects are temporary. Dis- 
continuance of their use results in gradual 
return of the polyps and general nasal dis- 
comfort as long as the allergenic excitant is 
operative. At the present writing, nasal sprays 
containing hydrocortone® and cortisone are 
being tried. As yet insufficient data are avail- 
able to express any definite opinions as to their 
value. 
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BRONCHIAL ASTHMA 


Etiology. Bronchial asthma and _ allergic 
cough, just like vasomotor rhinitis, may be the 
result of sensitization to: (1) extrinsic factors 
such as inhalants, foods and drugs (about 
50 per cent), (2) intrinsic factors, i.e., infection 
arising in the upper and lower respiratory 
tract in the form of bronchitis or pneumonia, 
(3) a combination of intrinsic and extrinsic fac- 
tors, and (4) undetermined etiology. In the 
last category cases may be included in which 
psychosomatic factors may occasionally play 
a dominant role in some and a complicating 
role in others. 

Prolonged bronchial asthma in adults be- 
ginning after forty years of age is frequently 
but not exclusively due to chronic foci of infec- 
tion in the upper respiratory tract and/or in 
the sinuses, and less often in the teeth or tonsils. 
In about 15 per cent of the cases antecedent 
infections in the pulmonary tract, such as 
bronchitis or pneumonia, may serve as sources 
of bacterial sensitization. Despite the fact that 
many such individuals may not give any posi- 
tive whealing skin reactions to account for their 
symptoms, allergy to external factors, in- 
halants, foods, etc., or physical agents such as 
cold or heat and humidity may be present and 
should be looked for constantly. 

The relationship between chronic sinusitis 
and bronchial asthma has been subject to con- 
siderable controversy. This question is impor- 
tant not only from the point of view of etiology 
but also that of therapy. The studies of Cooke 
and Grove,‘ Chobot,' Gottlieb,6 Kern and 
Schenck,’ Guerrant, McCausland and Swine- 
ford,’ Hansen-Pruss® and others indicate that 
chronic sinusitis, both hyperplastic and sup- 
purative, may antecede and be associated with 
bronchial asthma in children as well as adults 
in proportions varying from 20 to 41 per cent. 
In fact, involvement of the upper respiratory 
tract antedates asthma in a large proportion 
of patients. It may be looked upon as a first 
line of defense in the spread of the allergic 
process to the lower respiratory tract. With 
prolonged allergenic insults of various kinds 
(extrinsic and intrinsic) this defense sooner or 
later breaks down and there is a shift in the 
allergic response from the nasopharyngeal to 
the lower bronchopu'monary area. The ques- 
tion at this point arises whether (1) the bacteria 
in chronic sinusitis serve as a source of sensitiza- 


617 


tion and cause the development of the subse- 
quent asthma, as claimed by the aforemen- 
tioned investigators, or (2) as contended by 
Hansel,'® Piness and Miller!! as well as others, 
the organisms found in the sinus mucous mem- 
brane are secondary invaders which have noth- 
ing to do with the pulmonary reaction. Finally 
there is the viewpoint of Tuft!? who believes 
that chronic hyperplastic sinusitis bears no 
direct etiologic relationship to the asthma but 
is a part of the asthma syndrome. 

While allergy to extrinsic agents as a cause of 
both acute and chronic bronchial asthma is 
generally accepted and may be supported by 
skin tests, elimination of offending agents and 
other measures, the specific sensitizing role of 
bacteria in the causation of chronic asthma is 
more difficult to prove. Routine skin tests with 
the common bacteria are unreliable, and 
corresponding circulating antibodies have thus 
far not been demonstrated with any degree of 
regularity. The evidence therefore that infec- 
tion may be the source of specific bacterial 
sensitization is in part circumstantial, i.e., 
clinical, and in part based on the following 
blood and tissue findings: (1) the presence of 
increased blood eosinophilia in patients with 
infective asthma; (2) the finding of eosinophils 
in the nasal discharge and mucopurulent 
sputum of the asthmatic patient; (3) the 
presence of eosinophil cells in the walls of 
small- and medium-sized bronchi in chronic 
infective asthmatics associated with purulent 
bronchitis and the presence of various bacteria 
at autopsy; and (4) the ability to precipitate 
asthmatic seizures in some patients by the 
injection of stock and especially of autogenous 
vaccines (Cooke).'* This type of response may 
appear promptly and may be anaphylactic 
in nature as noted by us in several instances, or 
it may develop twelve to forty-eight hours after 
the introduction of a vaccine or various bac- 
terial fractions. Stevens'* has also observed 
such reactions in selected patients when in- 
jected under ideal conditions. The latter im- 
plies the parenteral introduction of the bac- 
terial products at a time when the respiratory 
tissues are in a relatively quiescent state. 
Otherwise any kind of injection, changes in 
temperature, emotional stress, chemical or 
mechanical irritation may initiate a train of 
symptoms in the respiratory tract similar to 
those induced by specific sensitization. In addi- 
tion to the evidence that specific bacterial 
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sensitizations may be responsible for asthmatic 
attacks, the precipitation of asthmatic seizures 
in the allergic individual by respiratory infec- 
tions with microorganisms unrelated to the 
primary sensitizing bacteria may also occur. 
This type of reaction is immunologically non- 
specific and may be explained on the basis of 
the Shwartzman phenomenon. 

Clinical Picture. The symptoms and signs 
of the ordinary acute attack of asthma are too 
well known to warrant description. Since the 
wheezing in the average asthmatic is the result 
of edema and spasm of the bronchi, the lungs 
show no abnormal changes on x-ray examina- 
tion. The heart is perfectly normal although the 
pulse may be rapid due to transient anoxemia. 
The sputum usually contains eosinophils. The 
blood eosinophils average about 10 per cent. 
With the termination of the acute paroxysms, 
the affected tissues are as a rule restored to 
normal. However, where the exciting agent or 
agents are not determined or if detected are 
not eliminated by proper treatment early 
enough in the course of the illness when the 
best results can be achieved, prolonged disease 
due to persistence of the allergenic stimulation 
will ensue. Depending upon the degree of indi- 
vidual susceptibility, the character of the 
exciting agent and the nature of the shock 
tissue involved in the allergic response, the 
following clinical syndromes may supervene: 
group 1, bronchial asthma with bronchopul- 
monary reactions, with or without secondary 
cardiovascular complications; and group 11, 
bronchial asthma associated with vascular 
allergy. 

1. Bronchial Asthma Associated with Broncho- 
pulmonary Reactions and Secondary Cardio- 
vascular Complications. The clinical course in 
the untreated patient with chronic asthma due 
to intrinsic factors alone or in combination 
with extrinsic exciting agents may develop 
along the following lines: In view of his allergic 
predisposition the asthmatic individual has an 
enhanced susceptibility to respiratory infec- 
tions. Each acute attack of the latter is usually 
accompanied by an asthmatic seizure which 
may be associated with bronchitis, so-called 
asthmatic bronchitis. In some instances this 
may be complicated by bronchopneumonia. 
While the pneumonia is at its height, the 
asthma may temporarily disappear only to 
return with increased intensity during con- 
valescence. This may be attributed to bacterial 


sensitization arising from residual foci of infec- 
tion in the sinuses or lower respiratory tract, 
or possibly to autoantigens accompanying 
tissue destruction. Under such circumstances 
delayed healing of the lung may be followed 
with fibrosis at the sites of previous inflamma- 
tion and by the development of compensatory 
emphysema. 

In some cases the process may be arrested at 
this juncture. In others the continuous ex- 
istence of some underlying inhalant or food 
allergy may not only serve to prolong the 
patient’s symptoms but also act as an addi- 
tional factor in further enhancing the sus- 
ceptibility to respiratory infections. Repeated 
insults to the pulmonary tissues in the form 
of recurrent attacks of bronchopneumonia 
may result in bronchial obstruction due to 
inflammatory edema, and this in turn may 
lead to atelectasis of the contiguous lung. In 
certain instances bronchostenosis and/or bron- 
chiectasis may follow. Healing of inflamed 
areas may be succeeded by further scarring 
and by extension of the fibrosis and emphy- 
sema with gradual development of pulmonary 
insufficiency. 

The progressive shrinking of the vascular 
bed as a result of pulmonary fibrosis and 
emphysema leads to hypertension of the lesser 
circulation which is frequently accompanied by 
sclerosis of the pulmonary vessels. This in turn 
may create right ventricular strain, cor pul- 
monale, cardiac insufficiency and ultimately 
death from right-sided cardiac failure. 

At any stage in this clinical course the patient 
may suddenly go into status asthmaticus con- 
sequent upon some prolonged allergenic stimu- 
lation or perhaps a severe emotional strain. 
The bronchi become occluded by tenacious 
fibrinopurulent material which the patient is 
unable to expel. Because of the stress associated 
with continuous dyspnea and cough he becomes 
exhausted. Anoxemia supervenes and the pa- 
tient may become asphyxiated unless prompt 
measures are instituted, such as aspiration of 
tenacious mucus by bronchoscopy, intravenous 
therapy with ACTH if the condition is urgent, 
or subcutaneous ACTH and/or cortisone by 
mouth. Dehydration often present in these cases 
should be treated by parenteral replenishment 
of fluids. In cases in which ACTH or cortisone 
is contraindicated sedation with chloral hy- 
drate and intravenous administration of amino- 
phyllin (0.5 gm. of aminophyllin dissolved in 
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1,000 cc. of 5 per cent glucose) may be given 
in drip form over a period of three to four hours. 
This may be repeated for three to four days if 
necessary to obtain relaxation of the bronchi. 

ul. Bronchial Asthma Associated with Vascu- 
lar Allergy. Although the most common forms 
of chronic asthma encountered in practice are 
those in group 1, there is a much smaller cate- 
gory of patients (group 11) who present them- 
selves with symptoms of asthma primarily 
based on allergic reactions in the connective 
tissue vascular system, i.e., the mesenchymal 
tissues in the body; this is in contrast to that 
seen in group I where ectodermal structures are 
the primary seat of attacks. 

The etiology of asthma based on vascular 
allergy, just as in the ordinary types of bron- 
chial asthma, may be due to extrinsic as well 
as intrinsic factors. The former may be in- 
halants such as pollens, dusts and foods, and 
the latter bacterial infection. In twenty-one 
cases studied by the writer™:'® bacterial sensi- 
tization arising from chronic sinus and res- 
piratory infection was regarded to be of major 
significance. In six of the cases this was sug- 
gested by the development of immediate posi- 
tive skin reactions to various pneumococcus 
polysaccharide fractions followed after twenty- 
four hours by delayed reactions to the neucleo- 
protein residues contained therein. These were 
accompanied by focal and systemic reactions 
in the form of asthma and purpura. The pur- 
pura indicated the implication of blood vessels 
in the hyperergic response. In three cases in 
which asthma was originally due to inhalant 
and bacterial hypersensitivity the manifesta- 
tions of vascular allergy were the result of the 
synergistic effect of bacterial and drug sensitiza- 
tion, such as penicillin and sulfonamides,” 
employed in the treatment of the asthma from 
which these patients suffered. Similar cases 
have been reported in the literature following 
sensitization to these drugs as well as iodides, 
polythiouracil, dilantin® and foreign serum. 
Experimentally, vascular allergy has been 
induced in rabbits and rats following sensitiza- 
tion by bacteria, horse serum, serum globulin 
and other substances. 

Evidence that the asthma and cough which 
the patients in this group presented were 
manifestations of allergic reactions in the pul- 
monary vessels and associated structures was 
found in the x-ray studies of the lung as well 
as the pathologic changes noted at autopsy. 
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Roentgen examination disclosed that the pul- 
monary lesions were migratory in character 
involving one or several lobes at the same time. 
Some of the lesions resembled miliary tubercu- 
losis. Others have been described as appearing 
like clouds of smoke arising after an explosion 
in the region of the hilum and drifting up 
against the chest wall peripherally. In addition 
to the hilar lesions, consolidated areas may 
appear in the periphery extending toward the 
bases suggestive of lobar pneumonia. Infiltra- 
tions extending symmetrically downward in 
both lungs paralleling the bronchi in the form 
of narrow plate-like homogeneous masses have 
also been noted. The paucity of physical signs 
in the lungs which was characteristic in the 
majority of these cases is to be attributed to 
the predominantly interstitial nature of the 
involvement. 

The histologic studies of the lungs indicated 
inflammatory changes in the bronchi consisting 
of edema, eosinophilic exudate and hyaliniza- 
tion of the basement membrane characteristic 
of bronchial asthma. The pulmonary paren- 
chyma showed periarterial and pericapillary 
inflammatory reactions with eosinophilic in- 
filtration of the interalveolar septa and 
granulomatous lesions associated with organ- 
ized eosinophilic and interstitia! pneumonia. 
The changes in the pulmonary vessels varied 
from simple thickening of small arteries in- 
volving the intima to acute arteritis as well 
as necrotizing arteritis with perivascular eosino- 
philic infiltrations, endarteritis and thrombosis 
of small arteries and veins with areas of hemor- 
rhagic infarction of the lung. 

The most significant feature which dis- 
tinguishes this type of asthma from group |, 
besides the characteristic pulmonary lesions, is 
the presence of protracted fever (temperatures 
may range from g9° to 104°F.) and marked 
blood eosinophilia. The latter may vary from 
20 to 70 per cent and the total white blood 
count may reach 40,000 to 50,000 cells and 
even higher. Depending upon the number of 
shock tissues involved in the hyperergic vascu- 
lar response, the patients may be grouped as 
follows: 

1. Mild cases consisting of individuals who 
have an attack of asthma or cough associated 
with pulmonary infiltrations, fever and i 
creased blood eosinophilia usually following an 
upper respiratory infection or the ingestion of 
drugs. The signs and symptoms may persist for 
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several weeks and gradually subside without 
any residue. Such patients may be symptom- 
free for a number of months or a year and then 
suddenly have a recurrence. This type of case 
is comparable to those described by Loeffler 
except that his cases were even milder and had 
no asthma. They were originally regarded by 
Loeffler as due to tuberculous infection but 
later on as manifestations of ascaris sensitiza- 
tion as well as other allergens. 

2. Patients with asthma previously de- 
scribed by us, who besides having migrating 
pulmonary eosinophilic infiltrations show elec- 
trocardiographic changes in the auricular and 
ventricular complexes suggestive of involve- 
ment of the coronary vessels and myocardium. 

3. Patients who manifest asthma, pulmo- 
nary eosinophilia, abnormal electrocardio- 
graphic changes and pleural effusions con- 
taining sterile fluid with 90 to 100 per cent 
eosinophil cells indicative of the participation 
of the capillaries of the pleural serous mem- 
branes in the allergic response. All of these 
manifestations may be reversible in the early 
phases of the disease. With termination of the 
asthmatic attacks the pulmonary lesions and 
the electrocardiographic changes as well as 
pleural effusion may resolve only to start all 
over again with the next asthmatic attack 
without, however, affecting any other new 
shock organs. These patients may recover and 
remain well for many years. 

4. Patients in whom there is progressive ex- 
tension of the hyperergic vascular process. This 
gives rise to varying clinical pictures. (a) Cases 
of asthma, pulmonary eosinophilia, cardiac 
involvement with electrocardiographic changes, 
eosinophilic serous effusions in the pleura, 
pericardium and peritoneum with enlargement 
of the liver and spleen resembling Pick’s syn- 
drome. This suggests that the latter may be a 
manifestation of vascular allergy. In some of 
these cases constrictive pericarditis may de- 
velop and the entire disease process may stop 
short at this point. Ultimately such patients 
may die of cardiac failure. (b) Cases in which 
the hyperergic vascular disease not only may 
affect the cardiopulmonary and serous tissues 
but also may spread to the liver, spleen, kid- 
neys, joints, nerves and cutaneous shock 
organs, giving rise to the clinical syndrome of 
periarteritis nodosa. 

The basic anatomic changes in patients in 
this group who come to autopsy consist of 
widespread vascular lesions characterized by 


various degrees of necrotizing arteritis, fibrosing 
arteritis in long-standing cases, inflammatory 
changes in the veins, and granulomatous 
lesions within the vessel walls and in the con- 
nective tissue throughout the body. 

The lesions in the heart responsible for the 
abnormal electrocardiographic changes vary 
in different cases. In some they consist of dif- 
fuse eosinophilic infiltration of the myocardium, 
so-called eosinophilic myocarditis. In others 
fibrosis of the myocardium with minimum 
involvement of the coronary vessels is the most 
conspicuous feature. In still others varying 
degrees of arteritis in the coronary vessels, 
including periarteritis nodosa, prevail. Granu- 
lomatous nodules simulating the Aschoff body 
have also been found occasionally in the con- 
nective tissue septa of the myocardium. 

About 18 per cent of cases of periarteritis 
nodosa present manifestations of asthma. In 
these patients the latter may be regarded as a 
symptomatic expression of an underlying con- 
nective tissue vascular reaction in the lungs. 
The periarteritis nodosa-—like lesions in cases 
with asthma which are associated with granu- 
lomatous alteration within the vessels walls and 
in connective tissue are looked upon by Churg 
and Strauss” as an entity apart from classical 
periarteritis nodosa. These workers, in agree- 
ment with Zeek, Smith and Weeter,” believe 
that necrotizing arteritis and/or periarteritis 
nodosa with granulomatous reactions occurring 
in patients with a history of asthma or allergy 
are the result of hypersensitivity, whereas true 
periarteritis nodosa is not dependent upon an 
allergic mechanism. These authors designate 
the former group allergic angiitis. This concept 
needs further classification. It may be noted 
that it is difficult to exclude an allergic patho- 
genesis in any given case purely on the basis 
of a negative history of allergy or asthma; 
nor does the absence of extravascular granu- 
lomatous changes exclude the existence of 
hypersensitivity. 

Cases of asthma or cough with prolonged 
pulmonary eosinophilia due to vascular allergy 
must be distinguished from so-called cases of 
tropical eosinophilia and from cases of pulmo- 
nary eosinophilia with asthma due to parasitic 
infections such as coccidioidomycosis, amebia- 
sis, microfilaria and Bilharzia. This may be done 
on the basis of the fact that patients with 
tropical eosinophilia, the cause of which in 
60 per cent of cases has been attributed to 
infestations with mites but not proved, can be 
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definitely cured by the administration of 
arsenicals, whereas the types due to parasitic 
infestations respond to specific chemotherapy. 
The previously described patients with asthma 
based on vascular allergy resulting from poly- 
valent sensitization are not benefited by any of 
these specific drugs; in fact they may become 
sensitized to them. 

The fate of the ordinary asthmatic who is 
inadequately treated is protracted illness. 
He may die in status asthmaticus or succumb 
to various complications of a general nature: 
intercurrent infections especially in the lungs, 
such as pneumonia; cardiac failure due to 
cor pulmonale; coronary artery disease or 
vascular accidents due to arteriosclerosis and/or 
hypertension. The clinical course in cases of 
asthma associated with hyperergic vascular 
disease depends on the extent and character of 
the shock organs involved. In those instances 
in which the vascular disease becomes gener- 
alized, the period of survival is usually about 
one to three years depending upon the degree 
of cardiac or renal involvement. During the 
time when the cardiac or renal symptoms 
dominate the clinical scene, the asthma may 
disappear. Should the patient present himself 
at this stage for the first time, he may be 
classified as having a cardiac or nephritic 
condition and the asthma may be considered 
an unrelated episode. As a matter of fact, it 
may be of the utmost importance in identifying 
the nature of the presenting symptoms. The pres- 
ence of increased eosinophilia in such a case is of 
significant aid in the diagnosis of vascular al- 
lergy. Its absence does not, however, exclude it. 

Inasmuch as diseases due to hypersensitivity 
may appear in childhood and once established 
may recur for many years, it is obviously im- 
portant to initiate prophylactic measures to 
prevent their exacerbation and development 
into a chronic state. Children subject to 
eczema, frequent colds and bronchitis should 
be studied for the presence of an underlying 
allergy. Wherever possible they should be 
immunized against whooping cough or measles 
to forestall respiratory complications that may 
leave behind them foci of infection. Tonsils or 
adenoids which are the seat of recurrent acute 
infection and are associated with asthmatic 
attacks should be removed. If they are merely 
enlarged, they should be left alone unless they 
interfere with respiration. A laissez faire policy 
in the hope that “the youngster will outgrow 
his allergies” is to be condemned. The well 


established procedures of testing with common 
allergens should be used in every case of 
asthma. Positive skin reactions when present 
are important guides in the treatment, pro- 
vided they are properly evaluated. 

Once the diagnosis is established the elimina- 
tion of exciting factors and desensitization 
should be done. Antibiotics should be employed 
for intercurrent infections when _ indicated, 
preferably parenterally rather than aerosol so 
as to avoid possible sensitization. Symptomatic 
therapy with various drugs such as epinephrine, 
ephedrine, potassium iodide, aminophyllin 
orally and in suppository form, demerol® and 
codeine should be used when necessary. In 
this connection it should be pointed out that 
the antihistaminics are of no value in the 
treatment of chronic asthma. 

Chronic Sinus Disease. The problem of deal- 
ing with patients who have chronically affected 
sinuses anteceding long-standing asthma is 
both difficult and controversial. Those who 
contend that sinus disease and asthma are 
manifestations of the same process in two differ- 
ent segments of the respiratory tract dependent 
upon the same causative factors advise leaving 
the sinuses alone and treating the underlying 
disease conservatively. While it is true that 
both conditions may be attributable to the 
same allergenic excitants, it should be borne in 
mind that involvement of the sinuses may 
preceed asthma for many years; and in many 
individuals the latter may never materialize. 
When asthma does finally appear, it may do so 
irrespective of any fresh infection in the lung 
but as a result of sensitization by bacterial 
products derived from organisms long estab- 
lished in the sinal mucosa or other foci in the 
respiratory tract. It would seem logical, there- 
fore, in order to remove a major source of 
sensitization, to resort to radical sinus surgery 
only in such cases in which infection is definitely 
proved to be a cause, using criteria suggested 
by Goldman,”! and in cases in which the sinus 
disease is so far advanced as to warrant surgical 
interference under any circumstances. 

The results due to surgery vary with different 
operators and probably depend upon the indi- 
vidual patient. Grove”? reports 76 per cent 
improvement in a group of 110 patients com- 
pletely operated upon and 36 per cent in 
fifty-three patients incompletely operated upon. 
The experiences of Weille,?* Hansel'® and Gay** 
are less impressive. Failure following operation 
may be due to the fact that once the bronchi 
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have become the reacting shock organ, all kinds 
of non-specific stimuli such as cold, dampness, 
rain, wind and psychosomatic factors may at 
one time or another precipitate attacks of 
asthma. It is therefore important to treat the 
individual with every therapeutic measure 
available. Immunization with stock or autog- 
enous vaccines or polyvalent bacterial filtrates 
may be suitable in some instances, and change 
of climate may be suitable in others. Psycho- 
therapy may be employed if desired, after first, 
however, ruling out allergic factors and organic 
disease which may also give rise to asthma-like 
symptoms. The latter may be tumors and 
foreign bodies in the larynx, trachea, bronchi 
and lungs, obstruction by mediastinal growths 
such as sarcoma, Hodgkin’s disease, tuberculous 
glands, pulmonary tuberculosis, cardiac and 
renal asthma and chronic emphysema. 

ACTH and Cortisone. Treatment with cor- 
tisone or ACTH is indicated in emergencies 
such as status asthmaticus or in chronic in- 
tractable bronchial asthma when other thera- 
peutic measures have failed. These hormones 
should not be used in cases complicated by 
tuberculosis, chronic nephritis, peptic ulcer, 
psychotic states, Cushing’s syndrome and con- 
gestive heart failure. 

The initial dose of cortisone is usually 200 to 
300 mg. the first day, 100 to 200 mg. the second 
day and then 100 mg. daily until the symptoms 
are controlled. It may be given orally or 
intramuscularly depending upon the condition 
of the patient. As the symptoms subside, the 
dosage may be gradually reduced to 50 mg., 
then to 25 mg. per day and finally withdrawn 
altogether if the patient becomes symptom- 
free. In children the dosage to be used is 25 to 
75 per cent of the adult dosage. 

Asthma may be controlled as long as these 
hormones are administered. Following their 
discontinuance some patients may be relieved 
for a varying number of months, others only 
for several weeks or less. These drugs may be 
repeated if necessary either orally or by injec- 
tion. Maintenance doses anywhere from 25 to 
75 mg. of cortisone per day have been success- 
fully employed in some cases of protracted 
asthma for as long as two and three years. The 
daily maintenance dose, determined empirically 
in each individual, should be as low as possible. 
It must be borne in mind that even a small 
amount of cortisone continued over prolonged 
periods is not without danger and may lead 
to the development of Cushing’s syndrome 


622 


including osteoporosis. To detect such com- 
plications it is advisable to x-ray the spine 
from time to time and to determine the urinary 
calcium excretion periodically. In patients in 
whom symptomatic osteoporosis develops Irwin 
et al.% have found that administration of 
testosterone may give some relief to the back 
pain and reduce urinary calcium excretion. 

Hydrocortisone (free alcohol) may be em- 
ployed in place of cortisone. In some patients 
it may prove to be superior to cortisone. The 
initial dose is usually 80 mg. in four divided 
doses. This is reduced as rapidly as possible 
to a maintenance dose of 40 to 60 mg. and even 
as low as 10 mg. per day. 

ACTH may be administered either intra- 
muscularly or intravenously. The latter should 
he used in emergencies or when the patient does 
not respond to the intramuscular route of in- 
jection. Its main advantage lies in economy of 
material. Its disadvantage is that the patient 
must be hospitalized and might develop allergic 
reactions to the hormone as such. 

For intravenous administration the ACTH 
powder is dissolved in 1,000 cc. of 5 per cent 
glucose in distilled water and given by a slow 
continuous intravenous drip for periods varying 
from eight to twelve hours. The initial dose 
usually employed is 20 mg. daily for three days. 
This is gradually diminished to 15, 10 and 5 mg. 
during a period of six to ten days. Patients re- 
ceiving these hormones must be placed on a low 
sodium diet and given supplemental potassium, 
1 to 2 gm. daily in divided doses, either in the 
form of potassium iodide or chloride. 

The intramuscular dose of ACTH consists of 
10 to 12.5 units every six hours to a total 
dosage of 40 to 50 mg. for twenty-four hours 
for a few days until the symptoms are under 
control. If necessary, 15 or 20 units per dose 
may be employed. Thereafter the total amount 
may be reduced every day or every other day 
by 5 units to a maintenance dose of 10 to 
30 mg. in twenty-four hours. Recently this 
method of treatment has been supplanted by 
the use of a highly purified corticotropin in gel- 
atin, HP acthar gel.® This is available in 5 cc. 
vials containing 20, 40 and 8o units per cc. It 
has been used by Gay” in the treatment of 
intractable asthma in patients from the ages of 
three to eighty. As a rule the initial dose on the 
first day is 60 to 100 units depending upon the 
severity of the symptoms, 60 to 80 units the 
second and third days, and 20 to 60 units on 
the fourth and subsequent two or three days 
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depending upon the individual response. Treat- 
ment is usually carried on for five to seven days. 
In the majority of cases this is followed by a 
drop in eosinophils after the first or second 
dose. Thereafter the counts fluctuate and may 
occasionally be higher than at the beginning. 
Once the patient is controlled, HP acthar gel 
may be maintained on a weekly or biweekly 
basis in doses of 40 to 80 units or by the sub- 
stitution of oral cortisone or hydrocortone. In 
twenty-six patients with intractable asthma 
sixty to eighty years of age who were treated 
with HP acthar gel, remarkable relief and 
well-being were attained in spite of the presence 
of numerous complications such as hyperten- 
sion, diabetes, coronary occlusion, chronic 
sinusitis and marked emphysema. In no in- 
stance was the complication aggravated. It was 
believed that the relief of dyspnea prolonged 
rather than shortened the life of the patient. 

In the treatment of asthma and cough asso- 
ciated with pulmonary eosinophilia ACTH, 
HP acthar gel and cortisone are most effective. 
If not tolerated these hormones may be sub- 
stituted, according to Mark,” by transfusions 
of 500 cc. of whole blood for three successive 
days. This may be repeated every six to eight 
months to prevent recurrences. ACTH and 
cortisone are also most valuable in the therapy 
of the more generalized forms of vascular 
allergy during the reversible stages. Here they 
should be used as promptly as possible in the 
aforementioned amounts. Once vascular allergy 
has become generalized, particularly in cases 
which go on to periarteritis nodosa, where the 
lesions especially in the heart and kidneys have 
become irreversible, no amount of cortisone or 
ACTH will be of any avail even if given early 
in the disease. In the administration of these 
hormones the usual precautions in respect to 
the electrolyte balance should be observed. 
When edema develops, the hormones should be 
reduced or discontinued for a while. Mercurial 
diuretics should be employed to eliminate the 
accumulated fluid. 
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ee use of corticotrophin and corticosteroids 
in the treatment of pulmonary diseases 
should represent but a single phase, albeit im- 
portant, in the total therapeutic program. The 
earlier unbridled enthusiasm for this form of 
hormone therapy has been replaced by a more 
cautious attitude based on experiences with 
larger series of patients with various disease 
entities and with a wide variety of side effects 
and toxic reactions. Although these hormones 
frequently have a striking ameliorative clinical 
effect and the progress of the disease itself may 
appear arrested, it is not usually suppressed. 
The over-all value of hormonal therapy should 
be considered not only from the degree of 
remission obtained and its duration but also 
from the price paid by the patient, namely, 
adrenal hypercorticism, personality changes 
and other reactions. In accomplishing a remis- 
sion, an imbalance may be created in the hypo- 
thalamic-anterior pituitary-adrenocortical axis 
which did not exist before therapy. This is of 
particular importance in dealing with the 
patient with pulmonary disease who may need 
surgical care. The added surgical stress in 
patients who have been receiving hormonal 
therapy creates a greater hazard. 

The application of these hormones to the 
treatment of pulmonary diseases was based on 
earlier observations and experimental studies 
on other disease entities. It was noted that 
the administration of desoxycorticosterone in 
animals produced changes resembling those 
seen in rheumatic and hypertensive diseases, 
particularly nephrosclerosis, periarteritis no- 
dosa, hyaline necrosis of arterioles and arthritic 
changes.'~4 Such changes could be counteracted 
by the administration of glucocorticoids such 
as cortisone. Histopathologic studies of hyper- 
sensitivity reactions in man and those produced 
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experimentally in animals showed morphologic 
findings which are seen in such conditions as 
rheumatic fever, periarteritis nodosa, Loeffler’s 
syndrome and rheumatoid arthritis.*~* The 
basic changes which all of these pathologic 
states have in common are evidence of in- 
creased capillary permeability, myxomatous 
swelling of ground substance, fibrinoid necrosis 
of collagen and cellular infiltration. The necro- 
sis of collagen and cellular infiltrations fre- 
quently occur in relation to small vessels with 
or without involvement of the vessel wall. 

The concept of “diseases of adaptation”’ fol- 
lowed the development of the theory of the 
‘“‘alarm reaction” evolved by Selye.'® In es- 
sence, this theory states that any stress condi- 
tion will cause reflex stimulation of the adrenal 
glands via the anterior pituitary; by means of 
the corticotrophic hormones and the com- 
pounds poured out by the adrenals the indi- 
vidual is helped to adapt himself to the ab- 
normal environmental situation. Lack of proper 
adaptation or adjustment (falling by the way- 
side) will result in the development of one of 
the so-called diseases of adaptation, i.e., peri- 
arteritis nodosa, rheumatoid arthritis and 
bronchial asthma. It is of interest that many of 
the diseases of adaptation beiong in the cate- 
gory of the so-called collagen diseases, and 
these in turn have a common denominator, 
namely, the histopathologic changes seen in 
diseases of hypersensitivity reactions. 

After the development of cortisone and 
ACTH by Hench, Kendall and others these 
hormones were first used in the treatment of 
rheumatoid arthritis and rheumatic fever. As 
larger supplies became available, their effect 
was tested in most of the diseases classified as 
diseases of adaptation, collagen diseases and 
diseases of hypersensitivity. Thus, in the realm 
of pulmonary diseases these hormones were 
soon used in the treatment of bronchial asthma, 
pulmonary emphysema, Loeffler’s syndrome 
and in the pulmonary infiltrations associated 
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with periarteritis nodosa and disseminated 
lupus erythematosus. 

From the vast volume of experimental and 
clinical observations of the effects of cortico- 
trophin and corticosteroids, it was concluded 
that these hormones modify in a protective 
manner the body’s response to injury; the 
usual response of cellular reaction with exuda- 
tion and the elaboration of collagen appeared 
suppressed. By suppressing the inflammatory 
process, the subsequent development of fibrosis 
and scarring appeared delayed or even pre- 
vented. However, granulation tissue already 
present was not resolved by these hormones. 

With these observations in mind the next 
step was, of course, to employ these hormones 
in the treatment of pulmonary beryllosis, 
silicosis, sarcoidosis and other pulmonary dis- 
eases which are characterized by the develop- 
ment of various types of fibrosis. 

General Indications for the Use of These 
Hormones in Pulmonary Diseases. The indi- 
cations for the use of these hormones in pul- 
monary diseases are essentially the same as 
for other diseases. The hormones are mainly 
to be used when other drugs and the conven- 
tional methods of treatment are ineffective in 
securing remission or cure of the disease. The 
hormones are then used in conjunction with 
other medication. For example, the patient in 
status asthmaticus who does not respond to the 
usual therapy with aminophylline, broncho- 
dilator aerosols, antimicrobials, etc., is a candi- 
date for treatment with one of these hormones. 
In patients with overwhelming pneumonia 
unresponsive to adequate antimicrobial ther- 
apy, the physician is justified in trying intra- 
venous ACTH. The response may indeed be 
life-saving. 

These hormones are indicated in diseases 
where the development of inflammatory reac- 
tion and subsequent fibrosis or necrosis 
threatens the survival of the individual. The 
early use of the hormones in these patients 
will suppress the inflammatory phase of the 
disease. Hence their early use is indicated in 
disseminated lupus erythematosus, periarteritis 
nodosa and the like. 

The use of these hormones is indicated in 
certain pulmonary diseases for which no other 
“‘specific”’ therapy is available; for instance, 
Loeffler’s syndrome and selective cases of pul- 
monary sarcoidosis. 


Corticotrophin and Corticosteroids in Pulmonary Disease 


625 


SPECIFIC PULMONARY DISEASES TREATED WITH 
CORTICOTROPHIN AND CORTICOSTEROIDS 


Chronic Bronchial Asthma and 
Status Asthmaticus 


The greatest clinical experience with these 
hormones in pulmonary disease has _ been 
amassed in this group of patients. In general 
the dosages, forms of application, etc., em- 
ployed apply to the other diseases to be 
discussed. 

Hormonal therapy should not be used until 
all of the other therapeutic and physiologic 
measures which may be indicated have been 
employed; for example, continuous intravenous 
infusions of aminophylline, intermittent posi- 
tive pressure breathing with bronchodilator 
aerosols, the use of therapeutic gases under 
pressure, bronchoscopic aspiration, antimicro- 
bial agents, iodides and the like. Finally, 
hormonal therapy is best employed in con- 
junction with the foregoing measures to secure 
a more effective and lasting remission with the 
lowest possible dosage schedule and freedom 
from side reactions. *~*! 

In the management of our patients we have 
employed the following preparations: ACTH, 
lyophilized aqueous for intramuscular and 
intravenous use, and ACTH gel (highly puri- 
fied) * for intramuscular use only; cortisone, in- 
tramuscular and oral;+ and hydrocortisone, 
oral.t{ 

Treatment with Corticotrophin. We have ad- 
ministered 281 courses of ACTH therapy 
(intramuscularly and intravenously) to 192 
patients with intractable bronchial asthma. 
In this group there were 123 women and 
sixty-nine men. Their ages ranged from nine to 
seventy-three years, and the duration of their 
asthma from five months to thirty-two years. 

1. The original lyophilized intramuscular 
preparation of ACTH was administered to 
fifty-two patients, who were given a total of 
eighty-two courses of therapy (one to four 
courses each). The average total dose required 
to produce remission was 605 mg. The duration 
of treatment was two and a half to nineteen 
days, average ten days. 

2. The highly purified ACTH gel, the slow 
release intramuscular preparation, was ad- 
ministered to twenty-three patients. They were 
my Supplied by The Armour Laboratories, Kankakee, 


+ Supplied by Merck & Co., Inc., Rahway, N. J. 
t Supplied by The Upjohn Co., Kalamazoo, Mich. 
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given a total of twenty-five courses of therapy 
(one to two courses each). The average total 
dose required to produce remission was 160 mg. 
The duration of treatment was two to seven 
days. 


TABLE I 
CORTICOTROPHIN THERAPY* 


No. of | No. of age of 


Corticotrophin Patients | Courses | Dose | Treat- 


52 82 605 | 214-19 
Intramuscular highly puri- 

23 25 160 2-7 
117 174 70 1-9 


* One hundred ninety-two patients with chronic bronchial 
asthma received 281 courses of therapy by various routes. 


3. Continuous intravenous ACTH therapy 
was administered to 117 patients, who were 
given a total of 174 courses of therapy (one to 
five courses each). The average total dose 
required to produce remission was 70 mg. The 
duration of treatment was one to nine days, 
average four days. (Table 1.) 

The results were as follows: The immediate 
therapeutic effects were considered excellent in 
59 per cent, with good effects persisting for 
longer than four weeks; 25 per cent demon- 
strated good results, the therapeutic effects 
persisting for two to four weeks; 13 per cent 
showed fair results, the therapeutic effects per- 
sisting for one to two weeks; and 3 per cent 
were considered failures because the improve- 
ment persisted for less than one week after 
therapy was stopped. Supportive therapeutic 
measures were carried out in all of these pa- 
tients. Aminophylline, in the form of con- 
tinuous intravenous infusions or rectally, and 
antimicrobial coverage to minimize the possibil- 
ity of intercurrent infection, were administered. 

The intravenous route is the more efficacious 
one for the hospitalized patient in serious status 
asthmaticus. The use of ACTH gel may be 
reserved for the less seriously ill patient in the 
hospital or at home and for the patient with 
veins not suitable for intravenous technic. The 
patient was started on a continuous infusion of 
5 per cent glucose in distilled water, 30 drops 
per minute flow, thus ensuring approximately 
3 L. per twenty-four hours. Aminophylline, 
0.25 to 0.5 gm., was added to each liter de- 
pending upon the patient’s response and toler- 
ance to aminophylline. ACTH was added, 


10 mg. per L., and a total dose of 30 mg. per 
twenty-four hours was given for one to three 
days. The quantitative eosinophils were usually 
low or absent by the second day of this program. 
With improvement the ACTH was adminis- 
tered only in the first liter of fluid daily for 
several more days. In the most severe cases 
the infusion of glucose and aminophylline was 
continued for an additional one or more days. 

With intravenous therapy the immediate 
results were generally more striking and the 
therapeutic effects more adequately con- 
tinued. The total dose, and thus the cost to the 
patient, was one-fifth to one-eighth of that 
required when ACTH was given intramuscu- 
larly. However, the physiologic hazards, par- 
ticularly disturbances in psyche and potassium 
imbalance, were more pronounced with intra- 
venous therapy. 

The remissive state was maintained with the 
use of rectal aminophylline solution or oral 
preparations of aminophylline (dainite and 
cardalin*) and bronchodilator sprays} as 
needed. During treatment and following re- 
mission the patients noted that they could 
“do more with considerably less” of their 
therapeutic armamentarium. It is thus appar- 
ent that the remissive state was usually only 
partial rather than complete. 

Treatment with Corticosteroids. A second 
group of 118 patients received corticosteroid 
therapy. Oral cortisone was given to seventy- 
two patients and oral hydrocortisone was given 
to forty-six patients. There were thirty-nine 
patients with seasonal bronchial asthma due 
largely to air-borne allergens and seventy-nine 
patients with chronic bronchial asthma with 
evidence of recurring sinobronchitis, nasal 
polyposis, bronchiectasis and emphysema. In- 
fectious, physical and depletion factors ap- 
peared to trigger their attacks. The patients 
in this series were almost entirely confined to 
home and ambulatory. 

The following dosage schedule was employed, 
with occasional revisions: cortisone, oral, 50 mg. 
every six hours for three days, then 25 mg. 
every six hours for four days and _ finally 
12.5 mg. every six hours for maintenance ther- 
apy. Approximately one-third of the patients 
in this group were able to remain on main- 
tenance therapy of 12.5 mg. every eight hours; 
another one-third required 12.5 mg. every six 


* Supplied by Irwin, Neisler & Co., Decatur, IIl. 
+ Supplied by the Vaponefrin Co., Upper Darby, Pa. 
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hours, and the remaining one-third required 
25 mg. every eight hours. Those receiving 
hydrocortisone were placed on the following 
dosage schedule: 20 to 40 mg. (depending on 
how refractory their asthma had proved until 
then) every six hours for three days, then one- 
half of the dosage employed for the next four 
days and finally 10 mg. every six hours for 
maintenance therapy. Approximately one- 
third of this group were able to remain on 
10 mg. every six hours for maintenance ther- 
apy; another one-third required 20 mg. every 
eight hours, and the remaining one-third 
required 20 mg. every six hours. A single 
course of therapy, as outlined for both cortisone 
and hydrocortisone, was continued for four to 
six weeks—very rarely any longer and more 
usually for only four weeks. 

Withdrawal from the corticosteroids was car- 
ried out slowly over a period of six to nine days. 
Occasionally it was found necessary to return 
to the maintenance dose schedule, or slightly 
higher for several days longer, before once 
again attempting complete withdrawal. Ap- 
proximately one-half of the total group treated 
with cortisone or hydrocortisone were given 
ACTH gel (20 units daily for four or more 
consecutive days) just as the withdrawal 
schedule was started. This was employed to 
stimulate adrenocortical hormone formation 
which might have become suppressed during 
corticosteroid therapy and also in view of the 
fact that exogenous cortisone (as well as corti- 
cotrophin) is known to inhibit the formation of 
corticotrophin by the anterior pituitary. In 
fact both may be responsible for suppression of 
adrenocortical hormone formation in treated 
patients. To minimize the possibility of inter- 
current infection most of our patients were 
given maintenance doses of antimicrobial 
agents; generally remanden,®* 100,000 units 
every twelve hours, or one of the broad spec- 
trum drugs (terramycin®+ or tetracynf), 
100 mg. every eight hours. 

The results were considered satisfactory 
(improvement persisting for more than two 
weeks) in 68 per cent, and unsatisfactory in 
32 per cent. The best results were noted in the 
group of seasonal asthmatics, in which the 


* Supplied by Sharp & Dohme, Inc., Philadelphia, 
Pa. 
+ Supplied by Chas. Pfizer & Co., Inc., New York, 
Y 


't Supplied by J. B. Roerig & Co., Chicago, Ill. 
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results were 87 per cent satisfactory and 13 per 
cent unsatisfactory. Of the more perennial 
asthmatics, 58 per cent had _ satisfactory 
results and 42 per cent unsatisfactory. 

The better results on the whole were noted 
with hydrocortisone. Improvement was noted 
more rapidly, the dosage required was consid- 
erably smaller and it was generally easier to 
restore balance when treatment had been 
stopped. On the other hand, more rapid evi- 
dence of hypercorticism (mooning, weight 
gain, etc.) was noted with hydrocortisone. 


Chronic Pulmonary Emphysema 


We have treated twenty-two patients with 
chronic pulmonary emphysema and associated 
bronchospastic crises with corticotrophin by 
the intramuscular or intravenous route. The 
use of the hormone is indicated when chronic 
hypoxia, dyspnea with wheezing and evidence 
of chronic cor pulmonale are not alleviated 
through the intensive use of bronchodilators, 
aminophylline, intermittent positive pressure 
breathing on inspiration (IPPB/I), oxygen, 
antimicrobials, venesection and so forth.®? The 
presence of heart failure in these patients is 
not an absolute contraindication to the use of 
these hormones. Hypoxia is the dominant 
mechanism which eventually leads to the 
development of chronic cor pulmonale and 
ultimately cardiopulmonary failure. The relief 
afforded by these hormones from the broncho- 
constriction, resultant hypoxia and pulmonary 
hypertension is worth the risk of potential 
sodium and water retention. Physiologic meas- 
ures for the management of cardiopulmonary 
failure (namely, fluid and sodium chloride 
restriction, use of digitalis, mercurials, venesec- 
tion, etc.) must be used concomitantly and 
vigorously; their effectiveness may indeed seem 
improved (when the use of the hormones is 
added). The doses of these hormones and 
methods of administration were the same as 
discussed for bronchial asthma. 

The majority of the patients whose acute 
illness was complicated by a large element of 
bronchospasm were benefited by hormone 
therapy. Remissions were of the same order as 
those seen in the patients with bronchial 
asthma. There was dramatic improvement with 
ACTH in one patient with severe chronic 
pulmonary emphysema with pulmonary fibrosis 
who was bedridden because of secondary pul- 
mocardiac failure. After each course of therapy 
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he was able to be up and about for several 
weeks. However, remissions were brief follow- 
ing two courses of therapy and death followed 
about six months after the first course of 
ACTH. The temporary relief justified the 
means, considering the comfort attendant to 
the patient’s relief from dyspnea. 

We have noted quite frequently the per- 
sistence of bronchitis and progression of 
emphysematous changes in patients with 
chronic bronchial asthma who have received 
multiple courses of hormone therapy. The 
residual bronchitis responded generally to 
intensive maintenance antimicrobial therapy, 
iodides and antihistaminics. It may represent a 
lowering of local tissue resistance by virtue of 
the inhibition of the inflammatory response of 
the mucosa to hormone therapy. We generally 
urge antimicrobial coverage in these patients. 


Pulmonary Granulomatoses 


Many diseases of known and unknown 
etiology with pulmonary involvement manifest 
themselves by granulomatous lesions in the 
lung parenchyma, i.e., tuberculosis, leprosy, 
brucellosis, mycoses, sarcoidosis, asbestosis, 
silicosis, beryllosis and the like. 

In this group the diseases have a chronic 
course and are generally characterized by 
dyspnea on exertion and frequently at rest, a 
dry hacking cough, anorexia, lassitude, weak- 
ness and frequently loss of weight. Cor pul- 
monale, cyanosis and clubbing of the fingers 
are frequently present, especially during the 
advanced stages of the disease. During the 
acute phase of the disease fever and toxicity 
are usually present. 

In most cases granulomas eventually develop 
in the lung sufficiently to produce roentgeno- 
logic abnormalities. These changes appear 
either as a fine reticular network following the 
course of small blood vessels and lymphatics, as 
scattered miliary or nodular shadows, or a 
combination of these. These processes may be 
generalized or localized and need not be 
symmetric. Hilar adenopathy is commonly 
seen and is generally bilateral, especially in 
sarcoidosis. 

These structural and infectious changes in 
the lung are responsible for the alterations in 
pulmonary functions. Three patterns of pul- 
monary dysfunction have been described: (1) 
All lung volumes are reduced but gas exchange 
is unchanged. (2) Impairment of gas exchange 
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across the alveolar-capillary membrane con- 
stitutes the major disturbances. (3) The pat- 
tern of pulmonary emphysema, with increased 
residual volume and total lung capacity etc., 
is found. Treatment with corticotrophin and 
corticosteroids has been attempted in some of 
these diseases.!!—* 

A variable degree of subjective and objective 
improvement has been observed in the course 
of treatment: improved ventilation, better 
arterial oxygen saturation, less dyspnea and 
cough. The variability of changes i is probably 
related to the degree of suppression of inflam- 
mation, resolution of granulomas and the 


extent of fibrosis resulting from these changes. 


Changes in x-ray appearance of the granu- 
lomas after treatment, if any, were minimal. 
Lack of correlation between radiologic appear- 
ance and pulmonary function measurements 
was noted in most instances. As a rule there 
was an early relapse in most cases after cessa- 
tion of treatment. 

We have treated five patients with pulmo- 
nary sarcoidosis.*4 Pulmonary function studies 
and roentgenograms were obtained before and 
after treatment. All patients showed marked 
pulmonary involvement; three patients had 
ocular involvement, one patient had uveo- 
parotitis with secondary Bell’s palsy, and three 
patients had minimal cutaneous involvement. 
The patients had a low exercise tolerance and 
an elevated resting ventilation. A slight de- 
crease of maximal breathing capacity was 
present in two patients. One patient had 
hypoxia after exercise. The impairment in 
lung volumes was compatible with the findings 
of minimal pulmonary emphysema. 

Four patients were treated with ACTH and 
one with cortisone. Each patient was started 
with 80 units of ACTH (H.P.) gel daily; this 
was gradually reduced toward the end of 
treatment. A total of 1,500 to 2,000 units was 
given over a thirty-five- to forty-five-day 
period. Cortisone was given initially in a dose 
of 300 mg. a day for three days, followed by 
200 mg. for five days and then 100 mg. daily 
for the remaining thirty-four days, making a 
total dose of 5,300 mg. Concomitantly with 
this treatment, 600,000 units of crysticillin® 
daily were given to three patients and 1 gm. of 
terramycin daily was administered to the 
other two patients. 

A marked suppressive effect of ACTH and 
cortisone upon the sarcoidosis lesions in general 
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was observed in the five patients. The most 
striking regressions were noted objectively in 
the lesions of the skin, peripheral lymph nodes, 
parotid glands and of the eyes. There was 
partial clearing radiologically of the lung 
lesions. Subjectively, there was marked im- 
provement in the dyspnea, cough and general 
well-being of all five patients. Six months after 
treatment the patients still had remission. One 
patient had acute bronchitis four months after 
treatment which cleared promptly with penicil- 
lin therapy. 


Pulmonary Fibrosis 


Pulmonary fibrosis in its various forms— 
bronchial, interstitial, alveolar, vascular, pleu- 
ral or a combination of these—is frequently 
seen in a large variety of systemic diseases such 
as polyarteritis nodosa, disseminated lupus 
erythematosus, scleroderma, erythema nodo- 
sum, hypersensitivity reactions, mitral stenosis 
and eosinophilic granuloma. As a rule the 
pulmonary fibrosis will be a late manifestation 
of those diseases. However, occasionally it may 
be early in its appearance or it may be the 
only manifestation in an accelerated form of 
the disease. 

These diseases, with the exception of mitral 
stenosis and eosinophilic granuloma, have 
clinical and histopathologic findings in com- 
mon and are often referred to as “collagen dis- 
eases,” as defined by Klemperer.” 

In general, the course of these diseases can 
be divided into two phases: The first is charac- 
terized by constitutional symptoms including 
malaise, myalgia, arthralgia, frequently fever 
and at some time visceral manifestations. These 
result from the structural and functional de- 
rangements caused by the degeneration of 
parenchymal cells and by the simultaneous 
proliferation of connective tissue in such 
diverse organs and tissues as skin, subcutaneous 
tissue, muscle, tendon and fascia, bones, blood 
vessels, serous surfaces, internal organs, endo- 
crine glands and nervous system. Most of these 
diseases have a chronic course ranging from 
several months to years and frequently ter- 
minate fatally. Therefore, the second phase of 
these diseases usually consists of the advanced 
picture of widespread systemic involvement 
and its crippling sequelae. 

The pulmonary functional changes that 
occur in pulmonary fibrosis include both venti- 
latory and respiratory disturbances. The results 
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of treatment with corticotrophin and corti- 
costeroids have been variable and _ largely 
dependent on the disease being treated.'*:!*.*6 


‘Either hormone will temporarily suppress in- 


flammatory changes and will effect subjective 
and objective improvement. However, as a 
general rule relapse will occur after treatment 
is discontinued. 

We have treated three patients with gener- 
alized scleroderma and pulmonary involve- 
ment.” Roentgenograms, skin biopsies and 
pulmonary function studies were obtained 
before and after treatment. Clinical findings 
common to all three patients were severe 
exertional dyspnea, cyanosis, a dry non-pro- 
ductive hacking cough, weakness, anorexia, 
fatigue and marked loss of weight during the 
progress of the disease. X-rays of the lungs 
showed an increase in linear markings and 
peribronchial infiltration of the parenchyma 
throughout both lung fields, involving pri- 
marily the lower two-thirds and with a marked 
increase in density at the lung roots. There was 
no apparent involvement of the apices. 

The lung volume measurements revealed 
findings similar to those of chronic pulmonary 
fibrosis with compensatory emphysema. The 
total lung capacity as well as the vital capacity 
were diminished in two of the three patients. 
The ventilation studies showed some slight 
disturbance but none of significant degree. 
Likewise, the maximal breathing capacity was 
moderately decreased in only one patient. The 
arterial blood studies showed diffusion difficulty 
for oxygen, but not for carbon dioxide which is 
more readily diffusible and requires greater 
ventilatory or membrane defects in order to 
deviate. There was no disturbance of the acid- 
base balance. 

Each patient was given a total dose of 
4,600 mg. of cortisone orally over a period of 
thirty-five days. While no significant modifica- 
tion of the objective pathology of the visceral 
lesions was observed after treatment, there 
was definite improvement in the clinical pic- 
ture. A marked increase in exercise tolerance 
and decrease in dyspnea was noted by all. 
The hacking cough disappeared in two and 
improved in one. A general sense of well-being 
and an increased appetite were probably due 
to the effect of cortisone. No significant changes 
in the diffuse lesions of the lungs could be 
demonstrated by x-ray after treatment was 
terminated. Interestingly enough, however, the 
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constrictive changes in the esophagus present 
in two patients prior to treatment could not 
be demonstrated by visualization of the 
esophagus after therapy. In our three patients 
the treatment with cortisone had a favorable 
effect upon the skin but relapse occurred after 
approximately three to six months. We did 
not observe acceleration of progress of the 
disease following treatment. It was apparent 
that treatment resulted in only temporary 
improvement, with early relapse. 


Pulmonary Inflltrations with Eosinopbilia 


Pulmonary infiltrations with eosinophilia of 
known or unknown etiology associated with or 
without other systemic manifestations occur 
quite commonly. The interest in this subject 
has increased tremendously, largely because 
of the therapeutic implications of the eosino- 
penic influences of adrenocorticotropic or 
corticosteroid hormones. The following are the 
more commonly discussed entities in this 
group: Loeffler’s syndrome, tropical eosino- 
phila, parasitic infestations (protozoan or 
metazoan infestations), periarteritis nodosa 
and eosinophilic leukemia. 

It is generally assumed that the eosinophilic 
pneumonopathies, exclusive of eosinophilic 
leukemia, represent an unusual reaction of 
hypersensitivity involving the alveoli with or 
without the bronchi. At times these pneu- 
monopathies are seen in patients known to have 
allergic diatheses, while in others, parasitic 
infestations appear to be the etiologic factor; 
cutaneous helminth, ascaris, Trichuris trichi- 
uria, Strongyloides stercoralis, microfilaria, 
Fasciola hepatica, acarina (mites), amoeba, 
brucella, coccidioides and others have been 
found in many of these cases."—*! 

Crofton and associates*! postulated that 
hypersensitivity involving only the alveoli 
gives rise to either Loeffler’s syndrome or 
“prolonged pulmonary eosinophilia.” This 
latter syndrome is characterized by prolonged 
or recurrent infiltrations without asthma, the 
infiltrations lasting for more than one month 
and the course of the syndrome lasting up to 
six months. When both the alveoli and bronchi 
are involved by the process of hypersensitivity, 
“pulmonary eosinophilia with asthma” will 
result. Tropical eosinophilia is thought to be 
the result of bronchial infestations with mites. 
Hypersensitivity involving the pulmonary 
vessels gives rise to polyarteritis nodosa. 
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However, few cases of polyarteritis nodosa are 
seen with eosinophilia and pulmonary infiltra- 
tion. About two-thirds of the patients with 
these findings have bronchial asthma, although 
in some these findings occur only during their 
final illness.*! 

Loeffler’s syndrome is the most common of 
these entities and occurs more frequently than 
any of the others in this country. Its course is 
characterized by shifting pulmonary infiltrates, 
localized or diffuse, with or without areas of 
atelectases or effusions, and high blood and 
sputum eosinophilia. The pulmonary infiltrates 
are generally fan-shaped and homogeneous 
with indefinite borders. More usually its course 
is benign with malaise and a simple bronchitic 
type of episode with wheezing respirations. It 
may even go unrecognized or respond quite 
simply to home care. There have been recur- 
rences. However, more severe types have been 
noted, associated with high fever, cough, 
hemoptysis, dyspnea, cyanosis, pleuritic pain, 
pleural effusions and the like. The course may 
simulate that of miliary tuberculosis or viral 
pneumonia and, in fact, any disease of the 
lungs with miliary, granulomatous or inter- 
stitial infiltrations. It must also be differ- 
entiated from Hodgkin’s disease, periarteritis 
nodosa, eosinophilic leukemia and familial 
eosinophilia. Its etiology has not been clearly 
defined but the common denominator appears 
to be hypersensitivity with stress situations 
as precipitating factors. 

One of us (M. S. S.) recently was asked to 
see an acutely and critically ill eighteen year 
old college girl. She had been ill for several days 
with a progression of symptoms, namely, 
malaise, short ineffective cough, tightness of 
the chest, dyspnea, chilliness and temperature 
of 105°F. The entire past history and family 
history were of no significance. The respirations 
were 80 per minute and the patient appeared 
confused at times and cyanotic. She had shown 
no response to adequate dosages of combined 
antimicrobial agents. A presumptive diagnosis 
of atypical pneumonia had been made. The 
white blood count increased progressively to 
13,000 and on the fifth day of her illness, when 
first seen by one of us, the eosinophil count 
was 2,760. Chest films showed diffuse, bilateral, 
fine interstitial seedings with progressive small 
pleural effusions variously interpreted as sug- 
gesting miliary tuberculosis, acute beryllium 
pneumonitis, interstitial pneumonitis, etc. On 
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the basis of a presumptive diagnosis of eosino- 
philic pneumonopathy of Loeffler’s type, ACTH 
was administered intravenously. The clinical 
improvement was short of miraculous. During 
the initial administration of 1,500 cc. of 5 per 
cent glucose in distilled water containing 
30 mg. ACTH, the patient’s temperature 
promptly dropped to normal and the respira- 
tions dropped to 65 per minute. Recovery was 
progressive although protracted, over a period 
of seven to ten days, and the cure was ulti- 
mately complete. The respiratory rate re- 
mained unusually elevated but dropped slowly 
to normal during this period. The patient was 
treated with intravenous ACTH during the 
first ten days and subsequently hydrocortisone 
for a period of ten days. Exhaustive routine 
laboratory studies including cultures, aggluti- 
nation and skin testing for tuberculosis, peri- 
arteritis nodosa, lupus erythematosus, tropical 
and parasitic eosinophilia, coccidioidomycosis, 
viral and influenzal disease were all negative. 

Management of this syndrome in the past 
has been largely symptomatic. Antihistamin- 
ics, ephedrine, aminophylline and antimicrobial 
agents have been without definite value. More 
recently, corticotrophin and _ corticosteroids 
have appeared quite effective. Clinical im- 
provement is usually promptly manifested, 
and radiologic improvement at times has been 
compared to the use of an eraser at the black- 
board. The infiltrations and effusions clear up 
rapidly. Marks,*? in his cases, employed corti- 
sone in doses of 100 mg. intramuscularly every 
four hours for one day and then every twelve 
hours until objective (x-ray) and subjective 
improvement took place. Duration of treat- 
ment was usually three to six days. Others 
have noted a similar rapid resolution on 
using ACTH.**-* 

The other diseases previously referred to 
with eosinophilia and pulmonary infiltrates 
should be distinguished from Loeffler’s syn- 
drome, for they require different management 
and, moreover, do not as a rule respond to the 
hormones in such a specific manner. Tropical 
eosinophilia usually occurs in the Far East.*° 
31,37-89 Geographic and climatic factors are 
important. Fever, leukocytosis, eosinophilia, 
splenomegaly, pulmonary infiltrates, parox- 
ysmal cough, wheezing respirations and chronic 
course, unless adequate treatment is instituted, 
are characteristic of this disease. The bron- 
chitic aspect may last for months and is fol- 


Corticotrophin and Corticosteroids in Pulmonary Disease 


lowed by an asthmatic phase which may last 
several years and may resolve spontaneously.*! 
The radiologic picture shows diffuse, localized 
or generalized, mottling and hilar adenopathy 
especially in children. There is leukocytosis of 
over 15,000 and eosinophilia of 20 to 90 per 
cent. The etiology is uncertain although infes- 
tation of the respiratory tract with a mite has 
been incriminated. ACTH may produce only 
a moderate decrease of the eosinophilia but 
does not influence the clinical course or the 
radiologic picture. The use of an inorganic 
arsenical carbarsone followed by neoarsphen- 
amine appears to be specific and may be 
followed by cure in a matter of days.*”—* 


Changes Noted During and Subsequent 
to Hormone Therapy 


Accumulation of several years’ clinical ex- 
perience and extensive laboratory studies with 
these hormones have resulted in recognition of 
the many side effects and toxic reactions as 
well as an appreciation of the precautions and 
contraindications to be observed. 

The undesirable effects that may follow their 
clinical use can generally be classified into two 
groups: (1) those due to overdosage and (2) 
those due to withdrawal of the hormone.*! 
Since successful steroid therapy depends upon 
a state of hormone overdosage, it is unavoidable 
that effective hormone therapy will be asso- 
ciated with an exaggeration of their normal 
physiologic actions. These abnormal metabolic 
reactions are seen with intensive and pro- 
longed therapy, and manifest themselves when 
compensatory mechanisms of homeostasis are 
no longer adequate. Any of the symptoms and 
finally the full blown picture of Cushing’s 
syndrome may develop. 

Symptoms of hormone withdrawal are due 
to a state of adrenal insufficiency created by 
hormonal suppression of adrenocortical func- 
tion. The symptoms may be mild or severe 
depending upon the dosages employed, dura- 
tion of therapy and rate of withdrawal of the 
hormone. This state of relative adrenal in- 
sufficiency may resemble the course of Addi- 
son’s disease. Any additional stress in the 
form of trauma, shock, surgery or severe in- 
fection during this state of insufficiency may 
prove disastrous to the patient. 

On decreasing the dose during withdrawal of 
the hormones aches and pains, lassitude and 
a wide spectrum of personality changes may 
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occur. These symptoms usually clear up when 
the dose is increased, but may recur when 
another attempt is made to decrease the dose. 
This situation is seen more often in women 
after the menopause than in other patients.‘ 
Finally, it must be realized that the disease 


TABLE II 
CHANGES DURING AND SUBSEQUENT TO CORTICOTROPHIN 
AND CORTICOSTEROID THERAPY 

Less Serious: 

Facial mooning, acne, edema, hirsutism, skin pig- 
mentation 

Headaches, aches, pains, weakness, lassitude 

Mild euphoria to mild depression, mental and physical 
hyperactivity 

Hypertension, tachycardia 

Hyperglycemia, glycosuria, aggravation of existing 
diabetes 

Depressed thyroid function 

Thrombophlebitis 

Sensitivity reactions (to intramuscular ACTH)—skin 
rashes, pruritus, urticaria, occasionally wheezing and 
angioneurotic edema 


More Serious: 

Potassium deficiency, muscular weakness 

Negative nitrogen balance 

Osteoporosis—fractures, especially in women after 
menopause and immobilized patients 

Masked infections, spread of existing infection, serious 
spread of non-pathogenic inhabitants of the gastro- 
intestinal and respiratory tracts 


Mental confusion to severe psychotic manifestations, 
convulsions 

Exacerbation of quiescent ulcers, hemorrhage and per- 
foration in the gastrointestinal tract 

Activation and spread of unsuspected or inactive 
tuberculosis 


Sensitivity reaction—anaphylactic shock 


Most Serious (Fatal): 
Withdrawal syndrome, “adrenocortical storm” 
Poor tolerance to trauma, shock and infections 


being treated may flare up again with even 
greater severity and rapidity after having been 
suppressed with hormone therapy. 

The wide variety of changes noted during 
and subsequent to corticotrophin or corti- 
costeroid therapy are listed in Table 1. We 
have been particularly concerned with the 
more serious events and deaths as noted in 
five patients in our series of 192 patients with 
severe, chronic bronchial asthma treated with 
281 courses of corticotrophin therapy and 
118 patients treated with 182 courses of corti- 
costeroid therapy. Those who died were one 
man and four women ranging in age from 
forty-eight to sixty-five years. These patients 
gave histories of repeated bouts of sinusitis, 
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bronchitis, bronchial asthma and_ chronic 
pulmonary emphysema of various degrees. 
Three of the patients had nasal polyps. All 
had received at least three prior courses of 
hormone therapy at other medical centers dur- 
ing the previous two years or had been on 
almost continuous hormone therapy. These 
patients were believed to have in common the 
trigger mechanisms responsible for the in- 
tractability of their disease, namely, infectious, 
psychic, estrogen and physical depletion fac- 
tors. Several of the side effects had occurred 
at various times in these patients while they 
were receiving hormone therapy. 


Contraindications to the Use of Corticotrophin 
and Corticosteroids 


There are few absolute contraindications to 
the use of these hormones, especially if the 
course of treatment is of short duration and the 
total dose is rather small. 

These hormones should not be used in the 
presence of active or inactive tuberculosis, 
recent or chronic gastrointestinal ulcers, active 
syphilis, renal insufficiency or, perhaps, severe 
congestive failure if the failure is not the result 
of pulmonary disease. Psychosis is generally 
considered a contraindication to the use of the 
hormones. However, Goolker and Schein** 
concluded from their studies that the psychic 
reaction to the hormones bore no relationship 
to the pretreatment personality. In fact, they 
observed a complete discrepancy between the 
dosage, the pretreatment state and the psychic 
outcome. 

There are other conditions which are fre- 
quently considered as contraindications be- 
cause these diseases can be aggravated by the 
administration of the hormones. With the 
brief courses of treatment that we usually em- 
ploy, we do not consider them absolute contra- 
indications. We must only watch the patient 
more closely while he is being treated. The 
following are examples of these conditions: 
Diabetes mellitus may or may not be tem- 
porarily aggravated by the hormones; an 
increase of insulin may be necessary until 
treatment is completed. Only prolonged ther- 
apy for several months may cause or perma- 
nently aggravate diabetes. The same holds true 
for hypertension or osteoporosis. We do not 
hesitate to administer the hormones in the 
presence of congestive heart failure if this is 
secondary to the underlying pulmonary dis- 
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ease. The use of the diet low in sodium chloride, 
mercurial diuretics and the additional use of 
potassium are necessary safeguards. 


LABORATORY PROCEDURES 


If corticotrophin is to be used, one must be 
sure of the presence of a responsive adrenal 
cortex. The eosinophil response may be deter- 
mined simply; a decrease of 80 per cent or more 
of the eosinophils indicates excellent response. 
Eosinophil counts are also a guide to the ade- 
quacy of dosage. We generally prefer to ob- 
serve the response to intravenous administra- 
tion of ACTH rather than intramuscular ad- 
ministration. A drop of 80 per cent or more 
from the total (control) eosinophil count should 
appear by the time that 20 units of aqueous 
corticotrophin in 1 L. of 5 per cent glucose in 
distilled water have been administered at a 
flow rate of 30 drops per minute. This would 
tend to rule out primary adrenocortical in- 
sufficiency. It would indicate adequate adreno- 
cortical reserve for the stress that may follow 
surgery. 

Daily blood pressure readings and weight 
recordings are important. An electrocardiogram 
and test of blood sugar level before and at 
intervals during treatment are important when 
therapy is to be continued for periods longer 
than ten to fourteen days. The determination 
of serum potassium, sodium and chlorides 
should be performed to evaluate possible dis- 
turbances in electrolyte balance. 


THERAPEUTIC PRECAUTIONS 


Among the precautions to be followed are 
restriction of sodium chloride in the diet to 
250 to 750 mg. daily. The occasional use of 
mercurial diuretics may be helpful when indi- 
cated by excessive weight gain from fluid 
retention. Potassium may be routinely admin- 
istered in the form of potassium chloride, 8 to 
20 gm. daily, with supplemental potassium in 
the form of orange juice, 8 to 12 ounces daily. 
In the presence of infection or suspected infec- 
tion the concomitant use of an antimicrobial 
is necessary; the use of streptomycin is advised 
when treating sarcoidosis or other granu- 
lomatous lesions. In general, the patient should 
receive a high protein diet to offset the tend- 
ency for negative nitrogen balance. In patients 
with a tendency toward gastric hyperacidity 
it is advisable to prescribe antacids and bella- 
donna alkaloids during hormone therapy. The 
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use of androgens and/or estrogens is perhaps 
indicated when the patient receiving hormone 
therapy has evidence of osteoporosis. As indi- 
cated before, the hormones are capable of 
inducing hypothyroidism. When this occurs, 
the patient may cease to respond to cortico- 
trophin treatment until function is restored 
to normal by the administration of thyroid." 

Although the adrenal cortex may appear 
normal about twenty days after a course of 
cortisone is stopped, it is believed by some 
that the danger of hypocorticism and con- 
comitant pituitary changes may continue for 
many months.“ These patients should re- 
ceive adequate supplemental doses of corti- 
costeroids in case of surgery, severe trauma or 
other forms of major stress.“* The eosinopenic 
response to intravenous corticotrophin de- 
scribed heretofore may be used to determine 
the need for supplemental corticosteroid ther- 
apy during and after surgical procedures. 


COMMENTS AND SUMMARY 


The use of the corticotrophins and corti- 
costeroids in the treatment of various pulmo- 
nary diseases followed naturally in the wake 
of the demonstrations of the interrelationship 
between hypersensitivity reactions, collagen 
diseases, diseases of adaptation and the adrenal 
cortex. From the immense volume of clinical, 
laboratory and animal observations it became 
apparent that despite the multiplicity of 
effects these hormones have on the bodily 
functions, the hormones only modify the 
response of the host to infection, essentially by 
suppressing the inflammatory and toxic reac- 
tions. By so doing, the hormones may enable 
the host to rally more effectively and recover 
more quickly and fully from the damaging 
effects of a disease. The hormones will serve to 
support the patient until the disease has been 
cured (Loeffler’s syndrome) or has disappeared 
(seasonal exacerbation of bronchial asthma). In 
the treatment of chronic diseases the reason for 
using the hormones and their beneficial effect 
may be likened in a sense to the administration 
of blood transfusions or substitutes periodically 
to patients suffering from various types of 
blood disorders. The patient who is suffering 
from intractable bronchial asthma which is 
persisting or becoming more severe despite all 
treatment will welcome the period of relief, 
short as it may be, made possible by treatment 
with these hormones. In addition, their early 
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use In pulmonary granulomatoses or fibroses 
may prevent or delay the extent of ultimate 
involvement. This may be of only theoretic 
value, for by the time the pathologic process 
is recognized it is usually too late to accom- 
plish lasting benefit. Nevertheless, most pa- 
tients will derive temporary improvement in 
their symptoms from these hormones. 

Prolonged use of these hormones can produce 
serious metabolic and hormonal changes. 
Cushing’s syndrome, diabetes mellitus, Addi- 
son’s disease, hypothyroidism, hypertension, 
osteoporosis, etc., may eventually occur. We 
advocate short courses of hormone therapy in 
the treatment of pulmonary diseases as a 
safeguard against the occurrence of serious 
side effects. Nevertheless, frequent courses of 
therapy may seriously injure the homeostasis 
of the hypothalamus-pituitary-adrenal axis in 
some patients. The fatal instances which we 
have observed were probably related to this 
poorly understood mechanism. 

There is evidence in laboratory animals and 
clinically in man that the hormones, corti- 
costeroids more consistently than cortico- 
trophin, depress resistance to infection or 
actually may enhance the susceptibility for 
non-pathogens to form fatal infections, and 
that they suppress or inhibit the inflammatory 
response to infection allowing the spread and 
multiplication of pathogens.“ Therefore, the 
simultaneous use of an antimicrobial is ad- 
visable when treating chronic bronchial dis- 
eases. These diseases tend to harbor infection 
in the bronchi because of damage to mucosa 
and parenchyma of the lung, with resultant 
impairment of ciliary function, bronchial 
peristalsis, etc. 

We believe the use of these hormones is 
contraindicated in the presence of active 
tuberculosis. However, recent experimental 
work in rats, rabbits and guinea pigs indicates 
that the combined use of ACTH of cortisone 
with dihydrostreptomycin may be more effec- 
tive in controlling tuberculous infections than 
dihydrostreptomycin alone.“ No equivalent 
studies in humans are available at present. 

The ambulatory patient is best treated with 
oral cortisone or hydrocortisone in divided 
doses, or with ACTH in gelatin form given in a 
single intramuscular dose daily. The hos- 
pitalized patient may be treated with lyo- 
philized ACTH given intravenously. This route 
permits the smallest possible dose to accom- 


plish the desired effects in the shortest period 
of time. 

Although corticotrophin and the corti- 
costeroids have not fulfilled our early hopes of 
optimism of a “cure-all,” these hormones are 
nonetheless additional important and powerful 
agents in our therapeutic armamentarium, 
available for restricted and considered use 
when all other conventional methods of therapy 
have proved ineffective in securing remission or 
cure of certain pulmonary diseases. Unfor- 
tunately, in the management of many of the 
chronic pulmonary disorders the physician 
pushing therapy may find himself like “the 
man holding the tiger’s tail”’ because of the 
problems attendant to withdrawal therapy. 

Addendum: Since submitting this manu- 
script we have employed extensively the newer 
cortisone analogues (meticorten, deltra® and 
deltrasone) and the most recent hydrocortisone 
analogue, hydeltra. Our experience with these 
preparations has been very good and there 
appears to be reason for more hope and en- 
thusiasm with these newer corticosteroid 
analogues. Therapeutic and maintenance dos- 
ages one-quarter to one-fifth those employed 
with the earlier corticosteroids proved effective. 
Side reactions have been fewer but by no 
means absent. It has been possible to tailor 
the maintenance doses to as little as 1 mg. 
three times a day. The striking antiphlogistic 
effects of hydeltra were noted particularly in 
patients with intractable bronchial asthma, 
chronic obstructive pulmonary emphysema and 
idiopathic pulmonary fibrosis. 
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HE beneficial effects of exsufflation with 

negative pressure (EWNP) on patients 
with respiratory disease accompanied by re- 
tention of bronchial secretions have been 
described by Barach and his co-workers.’ ? 
After general anesthesia and operation, reten- 
tion of bronchial secretions and impaired 
ventilation occur frequently. The present 
study was undertaken to determine the in- 
fluence of EWNP upon these two factors. 

Arterial blood CO. and O: contents and 
plasma pH were obtained in ten cases before, 
during and after EWNP. Seven of these pa- 
tients had undergone abdominal operations 
and were studied as soon as possible after the 
termination of anesthesia, during the period 
when mixed respiratory and metabolic acidosis 
may exist. Three non-surgical patients with 
acidosis were studied; two suffered from ad- 
vanced pulmonary emphysema and the third 
had mild, uncompensated metabolic acidosis of 
undetermined origin. 

Observations also were made on the effects of 
EWNP on the clinical course of fifteen surgical 
patients who required treatment for retained 
bronchial secretions one or more days after 
operation. 


METHODS 


A portable exsufflator was used to deliver 
room air to the subject through a Bennett face 
mask. The apparatus maintained positive 
pressure for 2.5 seconds; then, by means of a 
rapidly acting valve, negative pressure was 
established which suddenly reversed the direc- 
tion of air flow. During the positive pressure 
phase the mask pressure rose to 20 or 30 mm. 


The Use of ExsufHation with Negative 
Pressure in Postoperative Patients 
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Hg. Upon reversal of flow the mask pressure 
dropped within 0.02 second to minus 30 or 
40 mm. Hg, causing peak expiratory flow rates 
as high as 8 to 10 L. per second.' 

The mask was held over the subject’s nose 
and mouth while the lower jaw was pulled 
forward and upward by applying traction to 
the mandible with the finger tips in order to 
maintain an open airway. An oropharyngeal 
airway was used in several patients who were 
sufficiently anesthetized to tolerate it. The 
mask was applied in the usual manner to the 
face of one patient in whom an endotracheal 
tube was still in place. When the mask was 
properly applied to the seven unconscious 
patients, their respiratory patterns were soon 
replaced by the cycling of the apparatus. The 
unanesthetized subjects were instructed to keep 
the glottis open and to allow the exsufflator 
to inflate and deflate their lungs. 

Control measurements of arterial blood pH 
were made and a blood sample was obtained 
immediately before application of EWNP. Ten 
consecutive positive-negative pressure cycles 
were delivered to each subject. The mask was 
then removed for thirty to ninety seconds, 
during which time secretions were removed 
from the mouth and pharynx with suction. 
The procedure was repeated until a total of 
five effective series of ten exsufflations had been 
administered. During the last series, starting 
with the sixth cycle, the second blood sample 
and pH determination were obtained. Six to 
ten minutes later the final blood sample and 
pH determinations were obtained. No treat- 
ment was given between the second and third 
blood samples. 

Arterial blood samples were drawn from the 
brachial artery through a Cournand needle 
into greased syringes containing heparin and 
mercury. The samples were refrigerated and 
mixed continuously by slow rotation until 
analyzed. Arterial plasma pH was measured 
by the method of Holaday* immediately before 
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and after collection of each sample. Blood 
oxygen and carbon dioxide contents were 
determined manometrically by the method of 
Goldstein.*® Oxygen capacity was determined 
manometrically on blood samples equilibrated 
with room air. Carbon dioxide tension (pCO2) 


column as changes from the control figures. 
Values obtained six to ten minutes after ex- 
sufflation appear in the third column, also as 
changes from the control values. 

The control values were typical of those 
usually seen after general anesthesia.’ All sub- 


TABLE I 
Se EFFECTS OF EWNP ON PATIENTS EMERGING FROM ANESTHESIA* 
pH pCO2z (mm. Hg) BB*(mEq./L.) Oz Saturation (%) 
Subject f Change | Change Bef Change | Change Bef, Change | Change Bef, Change | Change 
Be NP during after EWNP during after EWNP during after EWNP during after 
y | EWNP | EWNP | EWNP EWNP | EWNP EWNP | EWNP EWNP | EWNP 
s I 7.30 +o.11 +o.01 46 —16.0 —0.5 41.4 +1.2 +o.1 78.3 + 8.0 +3.4 
ite il | 97.24 +0.06 0.00 45 — 7.2] +1.0 39.3 +1.3 +0.6 94.6 — 7.2 —4.1 
7.20 +0.08 +0.04 48 —10.5 —5.5 37.3 +o0.8 +o0.8 91.8 + 2.2 —1.1 
a Iv | 7.24 +0.07 +0.02 46 — 9.0 —1.5 38.5 +1.5 +o0.9 81.3 + 5.2 —2.9 
oe Vv 7.22 +o.14 +0.03 61 —18.9 —4.4 42.8 +1.6 +0.5 (92.6) |(—14.6) |(—5.1) 
po VI | 7.26 +0.05 +0.02 48 — 4.0 0.0 41.7 +0.3 +0.3 86.0 +6.0 +2.9 
cY vil 7.30 +0.10 +0.01 43 — 6.0 0.0 42.0 +3.4 +o.1 QgI.2 — 1.0 —2.2 
> Mean | 7.25 | +0.087 | +0.019 | 48.1 —10.2 | 8 40.4 +1.44 | +0.47 87.2 + 2.2 0.67 
s.d. +0.038 | +0.031 | +0.013 | + 3.9 | & 8.4 +2.6 |+ 2.06 | +1.27 | +0.32 |+ 6.44 | + 5.58 | 43.12 
sm | +o0.014 | +0.012 | 40.005 | + 2.2] + 2.0 +1.0 |+ 0.78 | +0.48 | 40.12 |+ 2.63 | + 2.28 | 41.27 


* Control values appear in the columns headed “before’’; changes from the control values appear in the column headed “‘change 
during”’ and ‘“‘change after.’’ The mean of each column is listed with the standard deviations (s.d.) and standard error of the mean 
(sm). The O2 saturation values of subject v, listed in parentheses, are omitted from the calculation of the mean because this subject 
received oxygen by nasal catheter during the control period and breathed air during the remainder of the experiment. 


and whole blood buffer base (BB*) were calcu- 
lated from the nomogram of Singer and 
Hastings.® 

The fifteen surgical patients recetved EWNP 
according to the following procedure, varied to 
suit the condition of the patient: EWNP was 
administered by face mask for six consecutive 
cycles. This was followed by about thirty 
seconds of rest. During the rest period mucus, 
which had been raised into the mouth or 
pharynx, was expectorated or removed by 
suction. This procedure was repeated eight 
times and was referred to as a treatment. Such 
treatments were carried out at one- to four- 
hour intervals, depending upon the quantity 


and 130 minutes after the termination of 
anesthesia (average fifty-three minutes) are 
summarized in Table 1. In the first column of 
each group of figures appear the control values 
for arterial blood pH, pCO., BBt, and O, 
saturation obtained immediately before ex- 
sufflation. Values obtained during the last 
period of EWNP are recorded in the second 
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jects were acidotic due to mild respiratory 
acidosis (average pCO, 48 mm. Hg) and mod- 
erately severe metabolic acidosis (average 
BB+ 40.4 mEq./L.). Each case showed some 
degree of arterial oxygen unsaturation. There 
was more variability of this function than of 
the others; the saturations ranged from 78 to 
95 per cent. EWNP consistently improved all 
measured functions except oxygen saturation. 
Arterial pH was elevated an average of 0.09 
pH units, while pCO» was decreased an average 
of 10 mm. Hg. The alterations of blood buffer 
base were probably of little physiologic sig- 
nificance, but all were in the same direction 
and of the same magnitude. The arterial oxygen 


se of secretions and the patient’s ability to cough __ saturation fell during EWNP in two subjects 
- spontaneously. and rose from 2 to 8 per cent in four. The aver- 

as age oxygen saturation during EWNP in this 

RESULTS f h 

BY) group of patients was 89.4 per cent. The values 

ae The alterations in blood chemical findings of | taken six to ten minutes after EWNP show all 

ai seven patients having EWNP between twenty functions returning toward control levels, with 


pH and buffer base still remaining elevated 
to a slight but a statistically significant degree. 

Three unanesthetized subjects with chronic 
acidosis were studied. Two of these (W. G. 
and M. K.) suffered from advanced pulmonary 
emphysema and chronic respiratory insuffi- 
ciency. The effects of EWNP upon the arterial 
blood pH, pCO., and Os» saturation of 
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these subjects are shown in Table u. A fall in 
pCO, took place during EWNP of approxi- 
mately the same extent as in the group of post- 
anesthesia patients. Alterations of pH and 
buffer base were more variable. All three sub- 
jects showed gross oxygen unsaturation before 


Postoperative Exsufflation with Negative Pressure 


procedure depends on maintenance of a widely 
patent airway. The exsufflator contains a valve 
which instantaneously reverses the flow of air 
between the apparatus and the lungs, resulting 
in an abrupt expulsion of air and retained secre- 
tions from the lungs. The imposition of any 


TABLE II 


EFFECTS OF EWNP ON PATIENTS WITH CHRONIC PULMONARY DISEASE* 


pH pCO: (mm. H 


O:2 saturation (%) 


BB*+(mEq./L.) 
| 


| 
Subject | 

_ | Change | Change _ | Change | Change | Change | Change Change | Change 

during after | | during | after during after during after 

EWNP | EWNP EWNP EWNP | EWNP | EWNP EWNP | EWNP 

G. W. 7.32 | +0.06 | +0.02 77 —16 -—5 56.1 | —0.5 +0.4 70.4 +14.6, — 0.2 
M. K. 7.30 | +0.07 | +0.02 78 —1s | -—6 58.3 +1.7 —1.3 61.4 +3.7, + 5.8 
7.36 | 0.0 —0.03 40 —-1.5 42.0 —1.7 —0.4 82.3 +16.9 +10.1 


* Values are listed as in Table 1. 


treatment. Although the arterial O, saturation 
of two subjects was increased approximately 
15 per cent, the O, saturation of only one (J. C.) 
reached a normal level. In this instance a sig- 
nificant degree of sustained improvement was 
shown in the post-treatment value. With this 
exception, all measured functions returned 
toward pretreatment levels. 

The number of cases in which we observed 
the clinical effect of EWNP during the post- 
operative period was too small to justify tabu- 
lation and statistical analysis, yet certain 
general observations can be made concerning 
the results. The most obvious benefit derived 
from the procedure was seen in those patients 
who could not or would not cough up secretions 
because of wound pain. It was generally found 
that within two to three hours after the first 
treatment mucopurulent sputum appeared. 
Improved breath sounds, increased percussion 
resonance, reduced respiratory rate and clear- 
ing of cyanosis were some of the signs frequently 
noted within twelve hours after beginning 
EWNP. One patient with massive right lower 
lobe collapse twenty-four hours after thy- 
roidectomy demonstrated definite clinical evi- 
dence of improved aeration a few hours after 
the start of hourly EWNP; within five days 
both lung fields were almost completely clear 
to x-ray examination. 


COMMENTS 


The effectiveness of EWNP in removing 
retained bronchial secretions from patients 
with fresh operative wounds was clearly demon- 
strated in the present study. The success of the 
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obstruction, such as a partially closed glottis, 
retracted tongue or closed lips, impairs the 
efficiency of EWNP. Barach et al.? resolved 
these difficulties in most instances by obtaining 
the cooperation of the conscious patient. No 
difficulty was encountered in administering 
EWNP effectively to conscious patients in the 
present study after the patients and the profes- 
sional staff had received appropriate instruc- 
tions. Indeed, most of the patients were able to 
carry out the procedure by themselves when 
the apparatus was left at the bedside. In the 
patients emerging from anesthesia a certain 
amount of skill, acquired through practice, was 
necessary to obtain a free airway and air-tight 
mask fit. 

It is of considerable interest that patients 
with wounds of the abdomen or chest reported 
less wound pain during EWNP than during 
spontaneous coughing. In no case was there 
disruption of any recently sutured wound of 
the chest or abdomen, nor was there any com- 
plication following treatment which could be 
attributed to EWNP. Several patients showed 
evidence of bullous emphysema prior to treat- 
ment; in none of these was there clinical or 
x-ray change after EWNP to suggest enlarge- 
ment or rupture of bullae. One patient with 
myasthenia gravis was subjected to extensive 
surgery involving the chest wall. Postoperative 
treatment with EWNP was effected without 
harmful incident. Since the work of this report 
was concluded, two patients subjected to 
lobectomy had EWNP postoperatively, with 
inflationary pressures limited to 20 mm. Hg. If 
excessive lung inflation is avoided and if reflex 


ee 
| | 
| | 
« 


wit ais 


protective contraction of the expiratory muscles 
of the chest and abdomen is not stimulated, the 
rapid, extreme pressure change during ex- 
sufflation with negative pressure does not 
appear to be hazardous. , 

Despite the large tidal volumes obtained 
during EWNP in the present study the pCO, 
did not fall below 30 mm. Hg, and the arterial 
oxygen saturation rose above go per cent in 
only three of ten patients. Several factors may 
operate to produce these discrepancies. Since 
pCO, throughout the body could not reach 
equilibrium during the brief period of EWNP 
employed, the values observed may represent 
increased delivery of CO, from tissue depots. 

The exsufflation apparatus contributes a 
potential dead air space of 300 cc. between the 
mask and the exhalation valve. Maintenance 
of an air-tight mask fit during the final phases 
of exsufflation and during the initial phase of 
inflation of the lung would result in delivery 
into the alveoli of approximately 500 ml. of 
expended air. This may have contributed to 
minimize the alterations of the blood tensions 
of both CO, and Ob». 

Low oxygen saturations which have been 
observed in the immediate postanesthetic 
period have been ascribed by Fink® to dilution 
of alveolar air, with subsequent lowering of 
alveolar pCOs, by outward diffusion of anes- 
thetic gases. However, in order to produce this 
effect a gas would have to possess certain spe- 
cific solubility characteristics and be present in 
high concentration. The only such gas used in 
our patients was nitrous oxide. It was used 
in the concentration range mentioned by Fink 
in only one case. Since EWNP was applied an 
average of fifty-three minutes after the termina- 
tion of administration of anesthetic gases, it is 
doubtful in any event that concentrations of 
anesthetic gases would be high enough to 
reduce alveolar oxygen tensions significantly. 
The rapid blowing off of carbon dioxide could 
not have interfered with oxygenation, since the 
alveolar concentration of CO, remained in the 
normal range of 5 per cent during EWNP. 

Cherniak® observed incomplete saturation of 
arterial blood during exsufflation without the 
use of negative pressure. He suggested that it 
might be due to “‘an increased ventilation of 
normal alveoli occuring at the expense of 
ventilation of malfunctioning parts of the 


lung.” It seems likely that the rapid flow rates 


developed during EWNP would favor early 
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expansion of those portions of the lung which 
have the lowest resistance to flow. Overdisten- 
tion of such areas through distortion of adjacent 
areas would increase the tendency toward 
uneven ventilation. Assuming the mixed venous 
blood to be 70 per cent saturated and blood 
returning from ventilated alveoli to be 100 per 
cent saturated, failure to ventilate 25 per cent 
of the perfused alveoli would result in a mean 
arterial saturation of 80 per cent, which was 
the average saturation obtained during EWNP. 


SUMMARY 


1. Exsuflation with negative pressure was 
useful in clearing retained bronchial secretions 
in twenty-two postoperative patients with or 
without pulmonary atelectasis. 

2. During the active period of treatment 
EWNP decreased postanesthetic acidosis by 
increasing elimination of CO, through hyper- 
ventilation. The arterial oxygen saturation was 
increased slightly in some cases and decreased 
in others. Following the use of EWNP, arterial 
blood gas values reverted toward pretreatment 
levels promptly. 
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From the Surgical Departments of Binghamton City 
Hospital, Binghamton, New York; Ideal Hospital, 
Endicott, New York; and C. S. Wilson Memorial Hos- 
pital, Jobnson City, New York. 


arr serious thoracic injury or exten- 
sive thoracotomy, recovery of the patient 
frequently depends largely upon meticulous 
attention to keeping the tracheobronchial tree 
clear of blood and secretions. To accomplish 
this objective special nursing technics are 
utilized which assist the patient in raising. In 
addition, intratracheal catheter suction is fre- 
quently required and bronchoscopic aspiration 
may occasionally be necessary. In certain 
situations all of these measures are inadequate 
or ineffectual and a direct surgical approach to 
the problem by tracheotomy is required.?~*:!*:' 
Recently the increased utilization of this simple 
procedure has gained wide acceptance and 
ascendency, and many fatalities have been 
prevented which formerly would have been 
attributed to “traumatic” or “postoperative”’ 
pneumonia, “heart failure and lung conges- 
tion” or “traumatic wet lung.” 

It is the intent of this article to attempt to 
set in proper perspective the role of trache- 
otomy in thoracic surgery. Several categories 
of patients in whom the procedure has been 
utilized will be considered, with emphasis on 
its application in those having multiple rib 
fractures. Technical aspects of the operation 
and certain considerations in aftercare, which 
are believed to be of practical value, will be 
presented. 

General Considerations. The application of 
tracheotomy for indications under considera- 
tion here is a wide departure from its tradi- 
tional role of bypassing a high or laryngeal 
obstruction. We are concerned here with low 
obstruction produced by blood or secretions 
occurring as a complication of a thoracic opera- 
tion or injury. It might be added paren- 
thetically that for purposes of this discussion 


Indications for Tracheotomy Following 
Thoracic Injuries or Operations 


Mark H. Witias, M.p., Binghamton, New York 


thoracotomy and chest injuries can be con- 
sidered synonymous. 

Some difficulty in raising tracheobronchial 
secretions can be anticipated after any thoracic 
injury or operation. The problem is increased 
directly with the volume of the secretions and 
the severity of the postoperative pain, and 
inversely with the respiratory reserve of the 
patient. These factors in turn are related to 
other considerations which include the stability 
of the chest wall, diaphragmatic function, 
arthritis, pulmonary emphysema, broncho- 
spasm and finally such intangibles as the 
stamina and determination of the patient. 

Although tracheotomy has been utilized as 
a prophylactic measure,'? a more conventional 
indication for the operation arises when clearing 
of the tracheobronchial tree by ordinary meth- 
ods has failed. In the latter circumstance the 
patient is unable to raise secretions effectually 
despite encouragement and assistance, and 
tracheobronchial suction or bronchoscopic as- 
piration is required at such frequent intervals 
as to make these methods impractical. In this 
situation operation shouid be performed with- 
out delay before the inevitable pneumonia or 
atelectasis has had time to develop. 

Benefits of Tracheotomy. The most impor- 
tant single benefit gained by tracheotomy is the 
provision of a dependable avenue for thorough 
tracheobronchial aspiration. After introduction 
of the tube, clearing of the airways can be 
accomplished by the average nurse at an 
instant’s notice; constant attendance by medi- 
cal attendants skilled in the use of a tracheo- 
bronchial catheter or bronchoscopy is not 
required. The operation also permits the 
administration of oxygen directly into the bron- 
chi in concentrations approximating 100 per 
cent and permits the administration of anti- 
biotics by the highly effectual intratracheal 
route. 

In addition to the straightforward mechani- 
cal benefits noted heretofore, certain important 
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additional physiologic advantages are gained 
by tracheotomy. These include a decrease in 
respiratory resistance, decrease in the dead 
space and stabilization of the chest wall, and 
correction of hypercapnia and acidosis.” Carter 
and Giuseffi have made original experimental 
studies which support their views regarding the 
changes which occur in resistance and dead 
space. Experience gained in this study has 
confirmed their contention that paradoxic chest 
wall movement is decreased by tracheotomy 
alone. 


CRUSHING INJURIES TO THE CHEST 


In an earlier publication's it was shown that 
desperately ill patients in this category, in- 
cluding those having bilateral pneumonia, may 
recover if tracheotomy is utilized. These pa- 
tients commonly enter the hospital in fairly 
good condition. After an interval of twenty- 
four to seventy-two hours the accumulation of 
tracheobronchial secretions may initiate a 
vicious circle of increasing dyspnea, paradoxic 
chest wall movement, pain and anoxia which 
can be dramatically broken by tracheotomy. 

Patients in this “‘crushed chest”? category 
usually do well if they have no bronchial secre- 
tions, if they do not smoke or if they are able 
to cough effectually. If tracheobronchial secre- 
tions are present in sufficient quantity to cause 
anoxia, the administration of oxygen may mask 
the clinical picture. Some patients do not 
require oxygen until several hours after injury, 
and in this circumstance it may usually be 
presumed that an accumulation of tracheo- 
bronchial secretions has occurred. It has been 
convenient to consider these patients in two 
categories: (1) those who are unwilling to 
cough because of pain and (2) those who are 
unable to cough because of weakness and 
anoxia. Effectual cough can almost always be 
established in the former; in the latter group 
tracheotomy should be performed promptly 
if the therapeutic problem is not solved by in- 
frequent tracheobronchial or bronchoscopic 
aspiration. 

In addition to the four cases described in an 
earlier study nine additional patients with 
severe injuries to the chest have now been 
treated with tracheotomy.* In every instance 
the injury was unusually severe and earlier 


* Included are two patients operated upon by Dr. 
Judson Griffin and Dr. Michael Rizzuto who were seen 
in consultation. 
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experience indicates that without tracheotomy 
all would have failed-to recover. 

Data referable to this entire group of pa- 
tients have been assembled in Table 1. It is 
seen that all of the patients were men whose 
average age was forty-eight, and that in almost 
half of the entire group the injury occurred in 
an automobile accident. The number of ribs 
fractured varied from two to twelve and bi- 
lateral fractures were not uncommon. It was 
exceptional for the patient not to have asso- 
ciated injuries and these were commonly mul- 
tiple and of considerable magnitude. Included 
is an example of fracture of a dorsal vertebra 
(patient O. T.) with transverse myelitis. 
Cough was completely ineffectual in this pa- 
tient because of muscle paralysis rather than 
pain and anoxia. A previous report of the 
utilization of tracheotomy in this particular 
situation has not been found. As might be ex- 
pected, atelectasis, pneumothorax and hemo- 
thorax were frequent complications, and four 
closed thoracotomies were performed. This 
procedure was performed for pneumothorax in 
every instance and it is believed that the proce- 
dure should be utilized more frequently for 
hemothorax. 

It is of interest to note that paradoxic 
movement of the chest wall of sufficient severity 
to require traction was present in two patients, 
one of whom died. The other patient’s chest 
wall was sufficiently stable to permit removal 
of the sternal traction after one week. The 
oxygen requirements varied considerably and 
averaged ten days. Many of the patients were 
given oxygen intermittently for a longer 
period, especially after tracheal suction. In 
general the patient’s chest wall stability, his 
strength and ability to cough, and his oxygen 
requirements determined the time that the 
tracheotomy tube was left in place. The aver- 
age for the group was fifteen days. It has been 
observed that pain from rib fractures usually 
disappears at least one week before solid heal- 
ing occurs. Among the thirteen patients there 
were twelve consecutive recoveries; one patient 
died. 

In general the trend now is to perform the 
operation early before complications have 
developed. Desperately anoxic patients similar 
to those described in the original report have 
been exceptional. The following two cases are 
presented as additional examples of the bene- 
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Fic. 1. Chest roentgenogram exposed two days after injury demonstrates hemothorax on the 
left and evidence of patchy atelectasis. Although the lungs appear to be fairly well aerated, the 
patient was in coma due to retained tracheobronchial secretions and anoxia. 


Fic. 2. Chest roentgenogram exposed approximately five weeks after injury demonstrates com- 


plete recovery from the chest injury. 


fits that may be obtained in situations where 
the prognosis appears extraordinarily grim. 

Case 1. This patient recovered without 
residual neurologic damage despite grave and 
prolonged anoxia. His response to operation 
demonstrates that an excellent result may be 
obtained even when the patient’s condition 
appears irremediable. The utilization of the 
bronchoscope in administering oxygen and 
clearing the tracheobronchial tree before and 
during tracheotomy is illustrated. 

This thirteen year old boy accidently shot 
himself with a shotgun on November 2, 1952, 
and sustained an extensive wound of the left 
arm, left axilla and adjacent chest wall. He was 
admitted to the hospital where 1,000 cc. of 
blood were administered, the wound was 
débrided and a left closed thoracotomy was 
performed. When first seen by me forty-eight 
hours later the patient had been in coma for 
twelve hours. Coarse palpable rales were 
present over the right lung and he was dyspneic 
despite oxygen administration. Bronchoscopic 
aspiration was done without anesthesia and 
about 20 cc. of thick purulent secretion were 
removed. Oxygen was administered through 
the bronchoscope which was left in place during 
the performance of tracheotomy. A No. 4 tube 


was utilized and oxygen was subsequently 
administered through it. The patient began to 
move his hands and feet after the operation but 
did not regain consciousness until the following 
day. This boy subsequently made a complete 
recovery from the injury to the chest. (Figs. 
1 and 2.) 

Case 1. Another patient sustained a frac- 
tured pelvis and ruptured urethra in addition 
to an unusually severe injury to the chest. 
This patient’s progress as regards the injury to 
the chest followed a conventional pattern. 
Atelectasis developed which required trache- 
otomy twenty-four hours following injury; 
subsequently multiple chest aspirations were 
necessary. 

During a civil defense exercise on May 10, 
1954, a moderately obese, muscular sixty-three 
year old man, who was securely tied to a 
stretcher, was accidently dropped a distance 
of 25 feet. He fell on his left side on a blacktop 
driveway. On admission to a hospital shortly 
thereafter he was in severe shock and 1,000 ce. 
of blood were administered. When first seen 
by me four hours after injury the shock had 
been corrected and examination demonstrated 
evidence of multiple rib fractures and hemo- 
thorax on the left, fracture of the pelvis and 
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Fic. 3. Chest roentgenogram exposed twenty-four hours after injury and immediately before 
tracheotomy demonstrates atelectasis of the lower lobe of the left lung. Cyanosis and dyspnea were 


present despite oxygen administration. 


Fic. 4. Chest roentgenogram exposed approximately ten weeks after injury. There is evidence of 
organized hemothorax at the left base; the film is otherwise not remarkable. 


rupture of the urethra. The patient was trans- 
ferred by ambulance a distance of 70 miles, and 
a few hours later emergency cystostomy was 
performed.* The patient tolerated the opera- 
tion well, but the following day he was dyspneic 


and dusky despite oxygen. Roentgenogram of 
the chest demonstrated atelectasis of the lower 
lobe of the left lung. (Fig. 3.) Tracheotomy was 
performed and there was immediate improve- 
ment following thorough tracheobronchial as- 
piration and the administration of oxygen 
through the tracheotomy tube. A large left 
hemothorax subsequently developed which re- 
quired repeated aspiration. The patient’s 
respiratory reserve was severely limited and 
he became dusky with every tracheal aspira- 
tion. Intratracheal oxygen was required con- 
tinuously for eighteen days after tracheotomy; 
the tube was left in place for twenty-three 
days. The patient made an excellent recovery 
and was ambulatory when discharged twelve 
weeks after his injury. (Fig. 4.) 


POSTOPERATIVE LARYNGEAL EDEMA 


Laryngeal trauma, blind intubation or the 
use of an intratracheal tube which is too large 
may produce postoperative laryngeal or sub- 
glottic edema.®*!4 The narrowing may occa- 
sionally be sufficiently severe to produce 


* Dr. Herbert Bandell. 
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serious respiratory obstruction; in other in- 
stances the laryngeal edema produces a bottle- 
neck which prevents the effectual raising of 
tracheobronchial secretions. This complication 
is particularly prone to occur in children, re- 
producing the familiar signs of severe laryngo- 
tracheobronchitis. In this circumstance trache- 
otomy may be urgently required. Severe 
laryngeal obstruction occurred in Cases ul 
and tv; in Case v retained tracheobronchial 
secretions was the outstanding feature. 

Case 1. K. C., a six year old boy, under- 
went left lower lobe lobectomy for bronchiecta- 
sis on March 13, 1941. The anesthetic agent 
was intratracheal ether-oxygen. The following 
day inspiratory and expiratory stridor de- 
veloped with marked sternal retraction. Trache- 
otomy was performed as an emergency meas- 
ure; striking relief followed immediately and 
the patient made a good recovery. 

Case tv. A nine year old girl was found to 
have a typical machinery murmur and other 
evidence of patent ductus arteriosus. An opera- 
tion was performed on November 10, 1949, 
under intratracheal ether-oxygen anesthesia 
(5 mm. tube), and ligation by Blalock’s tech- 
nic! was accomplished. Laryngeal stridor, 
sternal retraction, moist rales in both lungs, 
dyspnea and signs of anoxia developed within 
twelve hours after operation. Emergency 
tracheotomy was performed; relief followed 
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immediately and the patient made a good 
recovery. 

Case v. A thirty-eight year old woman 
underwent left pneumonectomy for ulcerative 
pulmonary tuberculosis and tuberculous bron- 
chitis* on October 30, 1951. The anesthetic 
agent was intratracheal ether-oxygen. The 
patient tolerated the procedure well but 
forty-eight hours later hoarseness developed 
with difficulty in raising bronchial secretions. 
Progression of these symptoms and signs of 
retained bronchial secretions developed during 
the next twenty-four hours and the patient re- 
quired oxygen. Tracheotomy gave immediate 
relief. The tube was removed after one week; 
the patient recovered and has remained well. 


TRACHEOTOMY FOLLOWING THORACOTOMY 


After observing the benefits of tracheotomy 
in patients having anoxia due to retention of 
tracheobronchial secretions, every surgeon of 
experience can recall earlier fatalities which 
might have been averted if this operation had 
been employed. This is particularly the case 
in the field of thoracic surgery where increasing 
utilization of tracheotomy as both a therapeutic 
and prophylactic measure has recently pro- 
ceeded apace. In current practice the operation 
may be carried out prophylactically, especially 
in patients having impaired pulmonary func- 
tion when it can be predicted that unusual 
difficulty in raising copious tracheobronchial 
secretions will occur postoperatively. Included 
in this category are patients having suppura- 
tive pulmonary disease who are explored and 
found to be inoperable, or whose condition 
during operation does not permit completion 
of a definitive procedure. Among these are 
examples of bronchogenic carcinoma having 
complicating bronchopulmonary suppuration. 
The fairly high mortality currently being 
reported for exploratory operation for this 
particular malignancy might be favorably 
influenced by the more frequent utilization of 
tracheotomy. 

Impressive clinical data supporting the 
utilization of prophylactic tracheotomy after 
resection of carcinoma of the esophagus have 
been reported.'!? Following this operation 
Holinger® has continued to employ the proce- 
dure as both a prophylactic and therapeutic 
measure more than an occasional case.” In 


* Previously reported.!* 


response to an inquiry, Garlock,* MacManus!! 
and Sweet! all have reported utilization of 
this operation. Garlock is opposed to its use 
prophylactically, and Sweet notes that he has 
never found it necessary following resection of 
lesions at the gastric cardia. Inasmuch as these 
workers employ various incisions,”!®* it would 
appear that the operative approach itself is an 
unimportant consideration. 


TRACHEOTOMY FOR HIGH TRACHEAL 
COMPRESSION 


A tumor producing narrowing of the trachea 
at the thoracic inlet may result in laryngeal 
edema requiring emergency tracheotomy. In 
this circumstance the grave anoxia requires 
preliminary bronchoscopy and administration 
of oxygen through this instrument. 

Case vi. An obese seventy year old white 
man had noticed swelling of his neck for several 
months when laryngeal stridor and alarming 
anoxia suddenly developed. A bronchoscope 
was introduced, oxygen was administered 
through it and tracheotomy was performed. 
Exposure of the trachea required traversing a 
firm tumor, microscopic study of which demon- 
strated malignant lymphoma (reticulum cell 
type). Relief of the anoxia was immediate and 
striking. The patient subsequently received 
intensive x-ray therapy but failed to respond 
and died two months after operation. 


OPERATIVE TECHNIC AND AFTERCARE 


Disfiguring scars, contractures and delay in 
healing are considerations which have led to 
the routine utilization of a transverse rather 
than a vertical incision. A T-shaped incision in 
the trachea is made below the thyroid isthmus; 
a large tube (usually No. 6) is used. The wound 
is left wide open and is usually packed loosely 
with plain gauze. Oxygen, 2 to 3 L. per minute, 
is administered through the tracheotomy and 
aspirations are done deeply. A prostatic type 
catheter is frequently used to facilitate aspira- 
tion of the left bronchus. At intervals of 4 to 
6 hours penicillin dissolved in saline is instilled 
(1 to 2 cc. containing 50,000 to 100,000 units). 
Changing the tracheotomy tube is required 
infrequently; it can be removed as soon as the 
chest wall is reasonably stable and the patient 
is able to cough effectually. Complete occlusion 
of the tracheotomy tube for twenty-four hours 
is done before it is removed. 
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SUMMARY 


An indication for tracheotomy following 
thoracic injuries or thoracotomy may arise 
when there is serious difficulty in raising 
tracheobronchial secretions. The procedure 
may be life saving and should be employed 
promptly when more simple measures are 
ineffectual in clearing the tracheobronchial 
tree. 

Experience with the operation in a group of 
patients having thoracic injuries is recorded; 
with one exception all of the patients in this 
category recovered. The utilization of trache- 
otomy following thoracic operations is dis- 
cussed and its more frequent employment 
following exploratory thoracotomy for broncho- 
genic carcinoma is suggested. Technical aspects 
of the operation and aftercare are outlined. 
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Management of Impaired Respiratory 
Function 


James L. WHITTENBERGER, M.D., Boston, Massachusetts 


From the Department of Physiology, Harvard School of 
Public Health, Boston, Massachusetts. 


oe impaired respiratory function may 
occur in neuromuscular, cardiac and other 
diseases in which pulmonic effects are not 
primary, it is necessary to limit the scope of this 
article. Difficulties remain even if discussion is 
restricted to chronic pulmonary disease of non- 
specific origin. 

A precise definition of impaired respiratory 
function cannot be given without detailed 
consideration of cardiorespiratory physiology 
and the relationship between respiratory 
demand and respiratory capabilities; conse- 
quently only a working definition will be 
proposed. 

In spite of intense interest in the measure- 
ment of pulmonary function over a period of 
years, it must be admitted that only crude 
information is provided by the usual battery 
of pulmonary function tests done on a given 
patient. Microscopic examination, if possible, 
would reveal many lesions which are undetecta- 
ble by the best standardized tests. Even 
radiography, valuable though it is, can be 
quite misleading from a functional point of 
view. 

Two basic causes underlie shortcomings in 
the interpretation of pulmonary function tests; 
one is the lack of sufficiently precise standards 
of reference, the other is the integration of 
respiratory and circulatory function at the 
microscopic level, with the result that dis- 
turbances in one system lead automatically 
to compensatory adjustments in the other. In 
other words, if ventilation of a lobule is im- 
paired, circulation is also reduced; with passage 
of time this compensation is often complete, 
and functionally the lung has merely lost a part 
of its substance. If standards of reference were 
sufficiently good, the loss might be detected. In 
general, however, a given value must be com- 
pared with a “normal” range which may 


include +10 or 15 per cent of the mean value 
based on a population previously studied. 

Since a patient is his own best control, the 
patient’s symptoms may be the most sensitive 
guide to the adequacy of respiratory perform- 
ance. The difficulty in interpreting this 
estimate is the impossibility of measuring a 
subjective evaluation. Thus an athlete in the 
early stages of diffuse pulmonary disease may 
note that dyspnea occurs at a high level of 
physical activity which was not previously 
associated with dyspnea. All pulmonary func- 
tion tests may give results ““above normal” yet 
such a patient’s symptom must obviously be 
taken seriously. At the same time his symptom 
of dyspnea cannot be quantitatively compared 
with the dyspnea sensed by a semi-invalid. 

With the foregoing reservations in mind, one 
can propose that impaired respiratory function 
will be understood to mean a significant reduc- 
tion of respiratory reserve, a loss which an 
average patient would recognize in the course 
of his usual activities. At least one of several 
types of pulmonary function tests would be 
expected to be significantly below the “nor- 
mal”’ limits. 

Impairment can occur in one or more of the 
artificially separable components of respiration. 
It should be emphasized, however, that respira- 
tory impairment is more profitably examined 
from the point of view of integrated respiratory 
and circulatory activities. To keep the arterial 
blood gases normal, the air must go where the 
blood is and both must have the same rate 
of replenishment. To be sure, diseases attack 
primarily one system or the other; in uncom- 
plicated asthma the pulmonary problem starts 
as one in respiratory mechanics. In a later and 
extreme form of asthma, or in emphysema 
associated with chronic bronchitis, non-uniform 
alveolar ventilation is combined with non- 
uniform alveolar perfusion in a system in which 
large forces are necessary to drive both air 


and blood. 
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Since the latter type of pulmonary impair- 
ment is probably most common today and is 
likely to increase in the future, it will receive 
most consideration in the discussion which 
follows. 


PREVENTION OF RESPIRATORY DISEASE 


The logical beginning of the management of 
respiratory impairment is the prevention of 
respiratory disease. Much has been accom- 
plished in the control of industrial lung dis- 
eases, although severe problems remain, as in 
coal miners’ pneumoconioses.':? The extent to 
which chronic pulmonary disease in the general 
population is preventable is not known. Some 
experience suggests that industrial air pollution 
may contribute to the incidence and severity 
of chronic pulmonary disease; Flint found that 
the most common etiologic type of heart dis- 
ease in an English industrial city was cor pul- 
monale;* Pemberton and Goldberg found a 
significant correlation between air pollution 
and deaths from bronchitis.4 Furthermore, 
there was a high incidence of deaths among 
patients with chronic pulmonary diseases in 
the 1952 smog episode in London.’ If this 
relationship is established, a preventable type 
of pulmonary disease will have been uncovered; 
the cost of prevention has not been estimated. 

Circumstantial evidence suggests that the 
incidence of pulmonary neoplasms could be 
substantially reduced if more people were to 
stop smoking.** Whether other pulmonary 
diseases are associated with tobacco smoking 
has not been proved. Pulmonary function tests 
have been quite disappointing to those who 
have attempted to establish such a relation- 
ship. On the other hand there is little doubt 
that some cases of chronic cough associated 
with chronic purulent expectoration clear up 
when the habit of smoking is terminated. 
Whether this kind of chronic bronchial irrita- 
tion is associated with more serious pulmonary 
disease is not known. 

Despite its effective protective mechanisms, 
the respiratory system is basically a large and 
delicate membrane in close contact with the 
atmospheric environment. Chemical, physical 
and microbiologic invaders of the lungs must 
leave their marks in injury and repair, and 
these must accumulate with age. Also the 
senescent processes of elastic and collagenous 
tissues are not in abeyance in the lungs. Con- 
sequently the gains in prevention may be 
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obscured by the losses to senescence in our 
population. 


CONTROL OF RESPIRATORY IMPAIRMENT 


The next stage in the management of respira- 
tory impairment is the arrest of disease and 
preservation of function. There is, of course, 
overlap between this and the earlier and later 
stages of management. For example, in cases 
in which evidence of industrial pneumoconiosis 
is present, the worker would be removed as 
effectively as possible from the source of 
exposure. 

Having corrected environmental factors to 
the extent possible, attention should be directed 
toward the respiratory and general hygiene of 
the patient. Respiratory infections, although 
not avoidable, should be treated more diligently 
in this type of patient. In more seriously ill 
patients respiratory infections are notoriously 
likely to develop into respiratory failure and 
even death. 

Since tobacco smoke is an irritant, avoidance 
should be encouraged. 

Preservation of respiratory function requires, 
in addition, a consideration of respiratory 
demand. The normal respiratory response to 
muscular exercise is an excellently adjusted in- 
crease of respiratory minute volume in propor- 
tion to the increased metabolic demands of the 
body. In states of anxiety, fatigue or poor 
fitness due to lack of exercise or other factors 
the respiratory response is exaggerated out of 
proportion to the metabolic increase, and 
excess respiratory effort is often associated with 
pronounced awareness of breathing or dyspnea. 
The respiratory muscles themselves may be 
“unfit,” although this would be difficult to 
establish. 

A similar reaction may develop in patients 
with pulmonary disease who are unnecessarily 
restricted by doctor’s orders or their own fears 
and lack of motivation. As in the case of physi- 
cal fitness in general, activity and stress breed 
fitness; inactivity inevitably corrodes fitness. 
Therefore, it appears wise to encourage the 
habits of regular exercise and other physical 
activities, including work, up to the limit of 
tolerance. General measures such as main- 
tenance of normal or less than average weight 
should also be undertaken. 


MEDICAL TREATMENT AND REHABILITATION 


This article is not intended to deal with 
medical management of specific etiologic dis- 
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ease types such as pulmonary tuberculosis, 
neoplasms, allergic asthma, etc. Some of the 
measures recommended for treatment of im- 
paired respiratory function will naturally, 
however, apply to certain stages of such 
diseases. 

As in most diseases the importance of psycho- 
logic factors should not be underestimated. 
Strong motivation is effective compensation for 
even severe physical handicaps in respiratory 
function. Confidence in the physician and the 
power of suggestion can benefit the patient 
when medications and physical therapy are of 
no objectively determinable merit whatever. 
This fact makes the evaluation of a therapeutic 
agent or method a difficult one indeed. 

Bronchodilators. The abnormal distribution 
of ventilation and increased air-flow resistance 
which characterize emphysematous changes in 
the lungs often appear to have a functional 
component. The administration of broncho- 
dilator agents frequently has the effect of 
diminishing air-flow resistance and improving 
respiratory function. Ephedrine, epinephrine, 
and other sympathomimetic drugs are effective. 
Agents such as isuprel® (1-3'4’-dihydroxy- 
phenyl-2-isopropylaminoethanol hydrochloride, 
1:200) can be administered as aerosols either 
alone or in conjunction with Og, therapy. By 
diminishing bronchospasm these drugs provide 
the accomplishment of two objectives: the 
distribution of pulmonary ventilation is im- 
proved by reduction of the number of high 
resistance pathways; the respiratory muscles 
need develop less force to provide a given rate 
of air flow—respiratory effort and work are 
diminished. 

Pressure Breathing. The mechanics of dis- 
eased lungs are very complex. Not only are the 
primary elements of mechanical behaviour ab- 
normal, but also the degree of involvement is 
highly variable throughout the lungs. The local 
nature of blebs and cysts and the patchy 
character of emphysema, atelectasis and fibro- 
sis make functional evaluation of the lungs as a 
whole quite difficult. As mentioned previously 
resistance to air flow is increased. This results 
in an increase of the work of breathing and, if 
high resistance is not uniform, a distortion of 
ventilation distribution. Distensibility of the 
lungs is also reduced, in part because of loss of 
lung substance and in part because the high 
resistance pathways effectively block some por- 
tions of the lungs from ventilation. The circula- 
tion through the lungs may be affected by the 
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lung disease; and if pulmonary hypertension is 
present, the distensibility of the lungs may in 
turn be influenced by the turgor of the vascular 
bed. Lastly, as emphysematous lung disease 
progresses the over-all lung volume increases, 
the diaphragm descends and respiratory mus- 
cles operate under poor mechanical conditions. 

Beset by these mechanical problems the 
respiratory muscles carry out with difficulty 
their function of providing adequate alveolar 
ventilation. It should cause little wonder, then, 
that pulmonary infections cause respiratory 
failure by increasing metabolic demands at the 
same time they further impede the respiratory 
muscles by accentuating air-flow resistance and 
diminishing lung distensibility. 

Nevertheless the use of external aids to 
lessen respiratory effort has not been promoted 
until recently. Motley and his associates!! 
found that patients were benefited by broncho- 
dilator aerosols and O2 given by means of 
special pressure breathing devices. These 
devices gave adjustable degrees of inspiratory 
positive pressure in a face mask, were cycled 
from one phase of respiration to the other by 
the patient and had a high flow capacity, thus 
satisfying the inspiratory demand of even 
dyspneic patients. Other investigators have 
also been impressed with the value of this 
therapeutic regimen. However, it is not easy 
to separate the effects of the bronchodilator and 
O. from those of the pressure breathing. In 
other words, could a patient breathing deeply 
by effort of his own muscles obtain the same 
benefit from bronchodilator aerosols and O,? 

Fowler, Helmholz and Miller!? compared the 
effects of bronchodilators and O, with and 
without pressure breathing, in a group of pa- 
tients with chronic pulmonary disease. They 
found definite improvement with broncho- 
dilators and O, but were unable to establish a 
significant effect for the pressure breathing 
itself. It appears likely that if a patient is 
capable of moving his lungs through a sufficient 
volume range, he can obtain results from O» 
and bronchodilators similar to those obtained 
with the aid of a pressure-breathing device. 
The value of positive pressure would therefore 
be in assisting the patient to breathe deeply to 
a level of lung distention which he was unable 
or unwilling to achieve by his own efforts. 

Pressure-breathing devices in general cause 
hyperventilation, and this effect is desirable in 
a patient bordering on hypoventilation. 

Other Mechanical Adjuncts. In the more 
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severe phases of chronic emphysema, several 
measures can be undertaken to improve pulmo- 
nary ventilation, none of which alters the basic 
disturbances in the lung parenchyma but which 
permit the respiratory muscles to work more 
effectively. Breathing exercises promote the 
effectiveness of both diaphragmatic and inter- 
costal muscles; abdominal belts and pneumo- 
peritoneum elevate the diaphragm to a more 
favorable position. 

Without training, one is usually unaware of 
the extent to which diaphragm, abdominal, 
intercostal, and accessory muscles participate 
in the respiratory movements. With conscious 
effort these muscles can be controlled and more 
effective use can be made of them in cases of 
emphysema. Furthermore, trunk movements 
such as spinal extension are known to cause 
ventilation of the lungs in apneic individuals."* 
Changes of posture, arm and trunk movements, 
and respiratory muscle re-education may all 
be used to advantage in breathing exercises for 
patients with 

Elastic and pneumatic abdominal belts tend 
to compress the abdomen and force the dia- 
phragm upward. Although the mechanical 
advantage of the diaphragm is thereby in- 
creased, the work which has to be done on 
inspiration is at the same time increased, and 
the difficulty of distending the abdomen be- 
comes progressively greater as inspiration 
proceeds. Ideally the abdominal wall should be 
relaxed on inspiration and compressed only on 
expiration. That abdominal belts are not a 
complete solution to the problem of disturbed 
mechanics Is suggested by the fact that some 
patients appear to be greatly benefited; others 
are not helped at all. 

Pneumoperitoneum has been advocated for 
the same purpose as abdominal belts.'*-'8 
Beneficial results are difficult to predict in a 
given patient. 

The increase of tracheobronchial secretions 
which may accompany infections, chemical 
irritant exposure or autonomic nervous activity 
suggests the importance of tracheobronchial 
drainage. Most of the therapeutic measures 
mentioned have been said to promote bronchial 
drainage. Similar claims are made for the use of 
detergent and proteolytic enzyme aerosols, 
expectorant and other cough mixtures. All of 
these observations may be valid, but it is 
disappointing that there have been few efforts 
to make an objective and quantitative com- 
parison of different therapeutic methods. 
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Recently Barach and his associates have 
developed methods for imitating certain fea- 
tures of a cough."® If the method is found to be 
sufficiently safe, it might be of significant value 
in preventing postoperative pulmonary com- 
plications in post-thoracotomy patients who 
are incapable of coughing effectively. The 
machine is connected to the patient by a face 
mask or mouthpiece; a high-flow capacity 
vacuum blower is arranged with valves so that 
a slowly rising inspiratory mask pressure is 
converted instantly to a subatmospheric ex- 
piratory phase. Thus a high rate of air flow is 
made to occur at the beginning of expiration. 
The lungs must be well distended on inspira- 
tion. This is accomplished by raising the airway 
pressure to 30 or 40 mm. Hg. Since this level 
of static intrapulmonary pressure has been 
found to produce emphysema in experimental 
animals” its use should be undertaken with 
caution in postsurgical patients. 

Oxygen Therapy. Reduction of alveolar 
ventilation by progressive disease and the 
continuation of blood flow to poorly ventilated 
alveoli lead eventually to the inadequacy of 
arterial O» tension and the need for Oy enrich- 
ment of the inspired air. This is particularly 
likely to occur during exacerbations of broncho- 
pulmonary infections. Administration of O: in 
these circumstances often is known to be 
unsatisfactory and sometimes dangerous.*! 
Basically the problem is one of respiratory 
control mechanisms in which the patient’s 
ventilatory drive has become blunted to CO» 
concentration and is dependent on the presence 
of anoxemia. Administration of O2 in severe 
cases of this type removes the stimulus to 
breathe just as surely as if morphine or other 
respiratory depressants were administered in 
the presence of a depressed respiratory center. 

Although minimal O, administration has 
been recommended for these cases, it appears 
wise to direct attention first to other measures 
which will improve ventilation of the lungs. 
These measures include vigorous use of bron- 
chodilators, antibiotics (for pulmonary infec- 
tions which are often inapparent), postural 
drainage and mechanical aids to ventilation, if 
available. If adequate pulmonary ventilation is 
assured by a mechanical apparatus or is known 
to occur by measurement of the patient’s un- 
assisted ventilation, then O, can be given in the 
concentration required to relieve anoxia. 

Other Forms of Therapy. When respiratory 
impairment is sufficient to cause retention of 
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CO, the patient is not only subject to the 
hazard of further respiratory depression but is 
also the victim of symptoms associated with 
CO, itself. The latter relate particularly to 
functions of the central nervous system. Such 
patients are improved by measures which lower 
the body levels of COs. 

A chemical means for promoting CO, 
elimination is available in the form of a car- 
bonic anhydrase inhibitor (diamox®) (2 acetyl- 
amino-1,-3,4-thiadiazole-5-sulfonamide). This 
drug affects renal function, leading to excess 
excretion of sodium and COs (as bicarbonate).”” 
The lowering of blood CO, and metabolic 
acidosis which result are accompanied by a 
slight elevation of alveolar ventilation and 
lowering of arterial CO». tension. The drug has 
given encouraging results in the control of 
chronic emphysema with CO; retention. 

Cortisone and adrenocorticotropic hormone 
have demonstrated their value in the control of 
bronchial asthma and bronchospastic crises of 
emphysema.”* However, the general metabolic 
and endocrine effects of these drugs are such 
that they should be used circumspectly, infre- 
quently and only when simpler bronchodilators 
have failed. 

CONCLUSIONS 


Until asthma and chronic bronchitis can be 
prevented, chronic pulmonary emphysema 
will be a common disease and a distressing 
therapeutic problem. Although anatomic dam- 
age in the lungs is cumulative and largely 
irreversible, there is usually a significant com- 
ponent of functional bronchospasm which can 
be treated. The episodes of acute respiratory 
failure, often associated with infections, are 
also amenable to treatment, directed mainly at 
diminishing respiratory effort and increasing 
alveolar ventilation. Between such episodes 
the patient is often able to maintain satisfac- 
tory, if not normal, activities; the degree of 
improvement may be remarkable in view of 
the desperate condition of the patient in a 
respiratory crisis. 
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From the Departments of Anesthesia, Columbus Hospital 
and New York City Hospital, New York, New York. 


ERANGEMENTS of the respiratory system 
D are of great concern to the anesthesiologist 
because they influence the choice of anesthetic 
agent and technic, the conduct of anesthesia 
and the postoperative course of the patient. 

The principal objective of this paper is to 
discuss the problems presented to the anes- 
thetist by patients with diseases affecting pul- 
monary function. Attention will be directed 
mainly to the more commonly encountered 
bronchopulmonary diseases and to _ lesions 
causing respiratory obstruction. Conditions 
which alter intrapleural dynamics, neuro- 
muscular diseases, “‘the full stomach” and 
obesity are also included. In addition, criteria 
of good pre- and postoperative care and of cor- 
rect anesthetic management are considered. 


RESPIRATORY OBSTRUCTION 


Patients in whom the patency of the naso- 
pharynx, larynx or trachea has been seriously 
decreased by neoplasm, inflammation (e.g., 
Ludwig’s angina, parapharyngeal abscess) or 
by neurogenic disturbances (e.g., abductor 
paralysis of the vocal cords) constitute a group 
for which an adequate airway must be guaran- 
teed by either endotracheal intubation or by 
tracheostomy prior to the induction of general 
anesthesia. Which of the two methods is to be 
used can be determined preoperatively by 
visualization of the affected area and by an 
evaluation of the efficiency of the airway. If a 
good airway is not established before general 
anesthesia is begun, complete respiratory ob- 
struction may develop early jin induction as 
voluntary respiratory efforts are weakened by 
the loss of consciousness. At this level of anes- 
thesia, nasopharyngeal and _ oropharyngeal 


airways or the endotracheal tube are not 
tolerated. Obviously anesthesia cannot be 
deepened by inhalation technic. Attempts to 
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establish, via the intravenous route, conditions 
suitable for endotracheal intubation usually 
complicate matters. Barbiturates or muscle 
relaxants have to be given in doses large 
enough to produce profound hypotension and 
serious respiratory depression in many cases. If, 
despite these measures, endotracheal intubation 
cannot be performed, emergency tracheostomy 
becomes mandatory. This may not be com- 
pleted in time to avoid a fatality. Although 
life may be saved, complications such as 
pneumothorax, pneumomediastinum, medias- 
tinitis and subcutaneous emphysema fre- 
quently result because of the haste with which 
the tracheostomy is performed. It is evident, 
therefore, that failure to insure an adequate 
airway prior to the induction of general anes- 
thesia in these patients is to court disaster. 

In the preoperative examination one must 
look for evidence of poor oral hygiene, de- 
hydration, thick inspissated secretions, dysp- 
nea, and/or depressed pharyngolaryngeal re- 
flexes. Whenever possible these conditions 
should be corrected so as to facilitate the con- 
duct of anesthesia and reduce the incidence 
of postoperative complications. 

Measures instituted in the immediate post- 
anesthetic period to maintain a clear airway 
and adequate ventilation will diminish the 
incidence of complications. The oropharynx 
and tracheobronchial tree must be freed of 
secretions. The patient should be kept in the 
operating room until reflex activity has re- 
turned and until one is certain that respirations 
remain unobstructed. If this is not possible, it is 
wise to return the patient to his room with an 
endotracheal tube in place. 


DISEASES OF THE BRONCHOPULMONARY SYSTEM 


Although the bronchopulmonary system 
may be affected by numerous diseases, those of 
greatest interest to the anesthetist are emphy- 
sema, fibrosis, chronic bronchitis (smoker’s 
cough), bronchial asthma and those associated 
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with considerable intrabronchial suppuration. 
The effect of these diseases on pulmonary 
function depends upon the amount of broncho- 
constriction, fibrosis, emphysema and intra- 
bronchial secretions present. 

Bronchoconstriction produces mechanical 
interference to the ingress and egress of air. It 
is most clearly observed in allergic bronchial 
asthma when spasm and edema of the smaller 
bronchi occur in paroxysms. Patients with 
fibrosis and emphysema have decreased vital 
capacity, increased residual air, impaired mix- 
ing of gases within the air sacs and reduced 
diffusion across the alveolocapillary mem- 
brane. These disturbances result in hypoxia, 
hypercapnia and a depressed respiratory cen- 
ter. Compensatory polycythemia is a frequent 
concomitant finding. Long-standing cases may 
show evidence of cor pulmonale. 

Increased secretions, hyperirritability of the 
tracheobronchial tree, cough and _ varying 
degrees of dyspnea are common findings in 
chronic pulmonary diseases. Because in allergic 
bronchial asthma and in chronic pulmonary 
emphysema there is difficulty in expelling air 
from the lungs, expiration is forcible and pro- 
longed. When considerable intrabronchial sup- 
puration exists, the patient is endangered by 
the threat of drowning and contamination of 
healthy lung tissue; this hazard is greatest 
during general anesthesia. 

Preoperatively, patients with bronchopul- 
monary diseases warrant specific therapy since 
the physiologic changes may be reversed to 
some extent. Treatment should be directed 
toward the control of infection, elimination of 
secretions and relief of bronchoconstriction, 
hypoxia and hypercapnia. Specific cardiac ther- 
apy is to be employed when ind cated. 

Preanesthetic sedatives are best prescribed 
in smaller doses than usual. They should, per- 
haps, be omitted for patients with marked 
pulmonary insufficiency. Opiates increase the 
adhesiveness and cohesiveness of exudates, 
suppress cough, depress respiration and favor 
bronchoconstriction. Demerol® is preferable 
because it produces these undesirable effects 
to a lesser extent. Only minimal doses of belle- 
donna drugs should be given to patients with 
thick secretions so that these will not be further 
inspissated. 

For patients with bronchopu'monary dis- 
eases, regional anesthesia, which includes 
subarachnoid block, is the method of choice 
because it does not disturb the airway, does 


not increase the irritability of the tracheo- 
bronchial tree, does not obtund the protective 
reflexes of the respiratory tract and least 
alters general body physiology. In addition, it 
allows the early application of the stir-up 
regimen so important in the prevention of post- 
operative pulmonary complications. 

Spinal anesthesia is of greatest value in 
surgery of the lower extremities, perineum and 
lower abdomen. For upper abdominal surgery 
its advantages over inhalation anesthesia are 
questionable, since when it is used for these 
cases it often produces motor paralysis of the 
lower six intercostal muscles. Although the 
resultant impaired ventilation may be of no 
great significance in patients with normal pul- 
monary function, it may predispose to serious 

consequences in the patients under discussion. 
Furthermore, since spinal anesthesia usually 
does not prevent the discomfort to the patient 
caused by traction reflexes, complementary 
general anesthesia of one form or another is 
usually necessary. The combination of para'ysis 
of the lower thoracic cage and the depressant 
effect of general anesthetic agents, administered 
often under unfavorable circumstances, may be 
pernicious to respiration and circulation. 

In discussing general anesthesia it can be 
stated that even under the most favorable cir- 
cumstances it deranges respiration and alters 
body physiology. First, the apparatus in com- 
mon use increase the dead air space and the 
resistance to respiration. Also, they favor 
respiratory acidosis and may interfere with 
heat dissipation. Second, most general anes- 
thetic agents irritate the respiratory tract, 
promote cough and in deeper stages of anes- 
thesia depress the respiratory center and pro- 
tective tracheobronchial reflexes. 

Cyclopropane and pentothal® are undesir- 
able for patients with bronchial asthma and 
emphysema because they have a tendency to 
initiate paroxysms of cough, produce laryngo- 
spasm and/or bronchospasm and to depress 
respirations. Although nitrous oxide and ethyl- 
ene are innocuous when combined with safe 
concentrations of oxygen, they are relatively 
impotent when used in this manner. However, 
they can be utilized within safe limits as sup- 
plemental agents to other anesthetic drugs. 
Although ether irritates the respiratory mucosa 
and stimulates the flow of secretions, it is pre- 
ferred as a maintenance agent because it is 
potent, dilates the bronchi and stimulates 
respiration. 
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Anesthetic Management in Altered Pulmonary Function 


When basal hypnosis is indicated, avertin® 
is preferred to barbiturates since it does not 
predispose to bronchospasm. 

Muscle relaxant drugs should be adminis- 
tered with caution because of their depressant 
effect upon respiration. When given, the 
anesthetist must be prepared for endotracheal 
intubation and positive pressure respiration. 
The synthetic muscle relaxants are preferred 
to curare for patients with bronchial asthma, 
fibrosis and chronic pulmonary emphysema 
Inasmuch as curare may produce diffuse 
bronchospasm. 

To attain a smooth anesthetic course it is 
essential that certain basic principles be ob- 
served. The airway must be kept patent and 
free of secretions. It is important that the 
technic used offers minimal resistance to 
respiration and that it does not increase the 
dead air space considerably. Lastly, optimal 
oxygen and carbon dioxide concentrations 
must be maintained by sufficient flows of 
oxygen, efficient carbon dioxide elimination 
mechanisms and by an adequate effective 
minute volume. 

Although the value of the endotracheal tube 
in maintaining an efficient airway is well 
recognized, its usefulness in patients with 
bronchopulmonary diseases may be mitigated 
by certain untoward reactions. These patients 
have hyperirritable tracheobronchial reflexes 
so that the introduction of an endotracheal 
tube may set off a persistent spasm of the 
entire bronchial tree. This drastically reduces 
oxygenation which may be extremely dangerous 
for the already hypoxic patient. Topical anes- 
thesia prior to intubation cannot be relied 
upon to prevent this reaction in all cases. In 
the presence of persistent bronchospasm the 
anesthetist faces two alternatives. He must 
either withdraw the offending tube or produce 
apnea by the administration of muscle relax- 
ants and employ controlled respiration. At this 
point it should be emphasized that a paroxysm 
of asthma is not an indication for endotracheal 
intubation but demands bronchodilating and 
antihistamine drug therapy. 

Patients with allergic bronchial asthma or 
with chronic pulmonary emphysema exhibit a 
phenomenon which we have termed “the 
expiratory squeeze.” This occurs at the end 
of a prolonged forcible expiration and con- 
stitutes a final effort of the expiratory muscles 
to expel air from the lungs. “The expiratory 
squeeze” begins during induction and con- 
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tinues throughout the course of anesthesia. 
Since the abdominal muscles play a major part 
in this effort, relaxation becomes difficult to 
attain. The anesthetist, plagued by this 
difficulty, may overdose the patient with 
anesthetic agents or muscle relaxants, or a 
combination of the two. Surgeons who are 
cognizant of these difficulties will adapt them- 
selves to an unfavorable operative field rather 
than compel the anesthetist into unsafe 
practices. 

Postoperative pulmonary complications oc- 
cur frequently in the patients under discussion 
and may contribute to hypoxia, carbon dioxide 
retention, disturbances of cardiovascular func- 
tion, abdominal distention and wound de- 
hiscence. The incidence of these complications 
can be reduced to a minimum by returning 
the patient to as near a normal physiologic 
state as possible in the immediate postanes- 
thetic period. It is important that the conduct 
of anesthesia be directed toward the early 
return of reflex activity. In addition, it is 
essential that the respiratory tract be cleared 
of secretions. By direct observation we have 
come to realize that catheter suction through 
the endotracheal tube during extubation often 
fails to remove all oropharyngeal secretions. 
The remaining secretions may be aspirated 
during the first forceful inspiratory effort 
made by the patient following withdrawal of 
the endotracheal tube. To avoid this the 
“double suction” technic recommended by 
Naclerio is of value. This involves aspiration 
of secretions from the oropharynx under direct 
vision by an assistant while the anesthetist uses 
catheter suction through the endotracheal tube. 
(Fig. 1.) This method is essential for patients 
in poor general condition, especially those with 
limited pulmonary reserve, because in these 
cases any further reduction in ventilatory 
capacity may be fatal. 

The benefits of the early institution of the 
stir-up regimen in preventing atelectasis are 
clearly appreciated in this group of patients. 
Detergents and hydration may be necessary 
to thin sticky inspissated secretions. If the 
patient cannot expectorate effectively, one 
may have to introduce a catheter into the 
trachea to stimulate cough, apply the ex- 
sufflator or resort to bronchoscopy. Should 
these measures fail, tracheostomy may be 
necessary. 

The restlessness of the hypoxic patient is 
frequently misinterpreted as a manifestation 
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Fic. 1. A, photograph demonstrating double suction technic during extubation of trachea. Assistant suctions pooled 
secretions from oropharynx with metal tip while anesthesiologist suctions tracheal secretions through endotracheal 
tube. This is important since many times following extubation there is a forceful inspiratory effort which predisposes 
to aspiration of secretions into the trachea. Procedure is essential in poor risk patients, especially for those with 
diminished pulmonary reserve. It has its greatest value following pneumonectomy. B, diagram showing relationship 
of instruments used in double suction technic. Note catheter tip extending beyond distal end of endotracheal tube 


and metal suction tip in oropharynx. 


of postoperative pain. Attempts to control it by 
sedation may lead to further hypoxia and 
depression of the cough reflex, respiration and 
circulation. The correct treatment necessitates 
the administration of oxygen through a clear 
airway. In the emphysematous patient oxygen 
therapy must be governed by the known fact 
that these patients do not tolerate high oxygen 
concentrations. Some emphysematous patients 
require intermittent positive pressure breathing. 

Finally, it must be borne in mind that a 
rising blood pressure and a bounding slow 
pulse may be warning signs of hypoxia and 
hypercapnia. 


CONDITIONS WHICH ALTER 
INTRAPLEURAL DYNAMICS 


Whenever the intrapleural space is invaded 
by tumors, gases (pneumothorax) or fluids 
(hydro-, hemo- or pyothorax), the negative 
intrapleural pressure is reduced. This produces 
varying degrees of atelectasis. Lung expansion 
may also be diminished by conditions which 
impede movement of the thoracic cage or of the 
diaphragm, such as thoracoplasty, chest wall 
trauma and intra-abdominal distention. 

The condition of the patient depends upon 
the degree of pulmonary collapse and is most 
grave when there has been pre-existing low 
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vital capacity. The major symptom of these 
patients is dyspnea; some also show evidence 
of circulatory embarrassment. 

Before anesthesia is administered the sur- 
geon should attempt to increase the respiratory 
capacity of the patient. Depending upon the 
cause of the atelectasis, he may accomplish 
this by aspiration of the pleural or peritoneal 
cavities, by decompression of the gastro- 
intestinal tract or by sealing off an open 
pneumothorax. 

Patients with reduced vital capacity should 
receive only minimal doses of sedatives since 
they tolerate oversedation poorly. 

In handling these hypoxic patients the anes- 
thetist must direct his efforts toward oxy- 
genating them adequately. He can best accom- 
plish this by using an endotracheal tube during 
anesthesia so that respirations can be controlled 
or assisted and tracheobronchial secretions can 
be aspirated. Although both ether and cyclo- 
propane are well tolerated, the latter is pre- 
ferred for the patient in shock. 

These patients require meticulous post- 
operative care to avoid further atelectasis. In 
addition, tracheostomy may be indicated in 
the presence of paradoxic motion of the chest, 
persistently poor ventilation and _ copious 
secretions. 
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NEUROMUSCULAR DISTURBANCES 


Bilateral abductor paralysis of the vocal 
cords causes serious respiratory obstruction. It 
may result from direct or indirect trauma to the 
laryngeal motor nerves or from intracranial or 
peripheral nerve lesions. Patients with this 
condition must be assured an adequate airway 
either by endotracheal intubation or by 
tracheostomy before general anesthesia is 
begun. 

Bilateral adductor paralysis of the vocal 
cords is found most frequently in conjuction 
with cerebral lesions. Sensory paralysis of the 
larynx often exists unrecognized in bulbar 
lesions of tabes, in myasthenia gravis and in 
syringomyelia. In both instances the anes- 
thetist is faced with the problem of preventing 
aspiration. This is best accomplished by the use 
of a cuffed endotracheal tube inserted before 
induction of general anesthesia. 

Myasthenia gravis and anterior poliomyelitis 
may affect the muscles of respiration. Myas- 
thenia gravis will be discussed because it has 
an underlying biochemical disturbance which 
contraindicates the administration of some 
of the drugs commonly used in the practice of 
anesthesia. This disease is believed to result 
from excessive destruction of acetylcholine 
by cholinesterase at the myoneural junction. 
Patients with myasthenia gravis have extreme 
fatiguability of muscles which leads to de- 
pressed respiration, difficulties in deglutition, 
decreased pharyngolaryngeal reflexes and im- 
pairment of the cough mechanism. These 
factors predispose to aspiration and asphyxia. 

The main concerns of the anesthetist are to 
maintain adequate ventilation, prevent aspira- 
tion and to choose drugs which will not aggra- 
vate the biochemical disturbance. 

The preparation of the patient for surgery 
must include a period of rest, control of infec- 
tion and therapeutic doses of prostigmin.® 
This drug may have to be repeated during 
surgery. It is important that atropine be com- 
bined with it so as to counteract its stimulatory 
effect on smooth muscles and mucous glands. 
Care must be exercised in prescribing any 
preoperative sedation. 

As a rule anesthesia is poorly tolerated by 
the myasthenic patient. Since spinal anes- 
thesia intensifies the existing muscular weak- 
ness, and since it does not provide favorable 
conditions for assisted or controlled respira- 
tions and for tracheobronchial toilet, it is 
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contraindicated. Inhalation anesthesia admin- 
istered through an endotracheal tube allows 
the anesthetist to have constant control of 
respiration and is, therefore, the method of 
choice. Inasmuch as muscle relaxants aggra- 
vate the physiologic dysfunction already pres- 
ent, they are interdicted. Since ether has a 
curare-like action, it is to be avoided whenever 
possible. Pentothal, because of its depressant 
effect on respiration and circulation, should be 
used with great caution. Cyclopropane is the 
agent of choice. It is potent, does not aggravate 
the existing disturbance at the myoneural 
junction and allows the use of adequate con- 
centration of oxygen. 

Patients with myasthenia gravis are prone 
to have serious respiratory difficulties post- 
operatively. It is important, therefore, that 
close attention be given to their airway and 
tidal exchange. Tracheostomy is indicated if 
the patient has marked difficulty in main- 
taining an unobstructed airway. 


““THE FULL STOMACH” 


Patients may come to surgery with a full 
stomach because of the recent ingestion of 
food or fluid or as the result of gastrointestinal 
obstruction. These patients are ever threatened 
by the danger of asphyxia consequent to a 
sudden inundation of the respiratory tract 
with gastrointestinal contents. Therefore, they 
constitute a grave anesthetic risk. 

Regional anesthesia affords the greatest 
safety to these patients. They retain control of 
their airway and most times are able to protect 
themselves against aspiration. When spinal 
anesthesia is used, the continuous technic is 
preferred to the single dose method since it 
reduces the uncertainty of dosage, permits 
better control of the level of anesthesia and 
diminishes the need for supplemental general 
anesthesia. 

The proper management of general anes- 
thesia depends upon the early establishment 
of an effective barrier between the alimentary 
and respiratory tracts. This must be carried 
out even in the presence of a Miller-Abbott 
or Levin tube since experience has shown that 
in many instances neither adequately empties 
the gastrointestinal tract of its contents. The 
barrier should be established before the start 
of general anesthesia for aspiration may occur 
during induction. This is usually attempted by 
the insertion of a cuffed endotracheal catheter 
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Fic. 2. Equipment for endoesophagel intubation: (a) Syringe for inflating balloon. (b and c) 32F su- 


prapubic Foley hemostatic bag drains. Pilot tube to the inflated balloon has been clamped. (d) Bardex 
26F open end suprapubic cystostomy tube. This tube may be used if Foley hemostatic bag drain is 


not available. 


Fic. 3. Photograph of conscious patient with endo- 
esophageal tube in situ. Balloon of tube is being 
inflated with about 30 cc. of air. Proximal end of 
tube protrudes from oral cavity. Passage of the endo- 
esophageal tube causes no greater discomfort to the 
patient than does the insertion of a Levin tube. 


following topical anesthetization of the larynx 
and trachea. However, a simpler and most 
effective method, which has been used by the 
authors for the past ten years, is the intubation 


of the esophagus with a cuffed tube.* (Fig. 2.) 
With minimum discomfort to the patient the 
tube can be passed easily through the mouth 
into the esophagus without the use of anes- 
thesia. It is inserted for a distance of about 
30 cm. so that the cuff lies beyond the bifurca- 
tion of the trachea. The proximal end of the 
tube is left protruding from the oral cavity so 
that ejected stomach contents will be expelled 
to the exterior. The cuff is inflated with air to 
the point of resistance so as to insure that any 
regurgitation of stomach contents will take 
place only through the tube. (Fig. 3.) 

Following endotracheal or endoesophageal 
intubation, the anesthetist induces the patient 
into general anesthesia. The airway of the 
patient who has an esophageal tube is to be 
maintained patent—our practice is to use 
endotracheal intubation. 

The following objections have been levelled 
against our method of esophageal intubation: 
Intolerance of the conscious patient to the 
procedure, compression of the trachea causing 
respiratory embarrassment, ulceration of the 
esophageal mucosa due to pressure and cardiac 
irregularities. Clinically, the authors have not 
observed any such untoward effects. Studies 
including bronchoscopy, esophagoscopy and 


* The tube found by us to be most suitable for this 
purpose is a 32F suprapubic Foley hemostatic bag 
drain because of its length, caliber and the capacity of 
its bag. 
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Fic. 4. A, x-ray of patient with tube in esophagus and bronchoscope in trachea. Balloon of tube filled with 30 cc. 
of barium. Bronchoscopic observations made on a number of patients has not revealed compression of any part 
of the tracheobronchial tree by the inflated balloon. B, x-ray of patient with tube in esophagus. Balloon filled 
with 60 cc. of barium. In practice, balloon is usually distended to 30 cc. This x-ray demonstrates that distention 
of balloon to 60 cc. does not cause tracheal compression. 


radiography have substantiated this clinical 
experience. (Fig. 4.) Therefore, esophageal 
intubation with a cuffed tube is a safe, simple 
and effective procedure which should be used 
whenever the indication arises for it may be life 
saving. 


OBESITY 


A discussion of this condition is included 
because many obese patients manifest some 
degree of respiratory embarrassment, and be- 
cause their respirations are frequently char- 
acterized by a prolonged and forcible expiratory 
phase which renders difficult adequate ab- 
dominal relaxation during general anesthesia. 

Because these patients often obstruct early 
during the induction of general anesthesia, they 
are frequently referred to as ‘‘poor breathers.” 
The oropharyngeal airway is not only ineffec- 
tive in relieving the obstruction but also many 
times initiates vomiting and laryngospasm. 
Attempts at endotracheal intubation at this 
stage are often traumatic because of poor 
relaxation, active pharyngeal and laryngeal 
reflexes, and because the habitus of the patient 
makes visualization of the larynx most difficult. 
Therefore, the best way to insure the patency 
of the airway of the obese patient who is to 
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receive general anesthesia is to intubate him 
while he is conscious. 

The difficulties encountered in maintaining 
the patency of the airway and in producing 
good abdominal relaxation render general 
anesthesia a poor choice for these patients. 
Therefore, whenever possible, regional anes- 
thesia should be selected. 

Since pulmonary complications are prone to 
develop, these patients must be given the same 
care postoperatively as described for those with 
bronchopulmonary diseases. 


SUMMARY 


The authors have discussed certain clinical 
entities that affect pulmonary function and 
have shown how the knowledge of the dis- 
turbances involved aids in the selection of the 
correct anesthetic agent and technic. We have 
stressed the importance of preinduction endo- 
tracheal intubation and tracheostomy as a 
means to obviate serious respiratory obstruc- 
tion. We have presented a method of preventing 
aspiration by the use of the endoesophageal 
tube. Finally, we have emphasized the impor- 
tance of meticulous care of the patient dur- 
ing the immediate postanesthetic period in 
the prevention of postoperative pulmonary 
complications. 
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The Importance of Rehabilitation in 
Thoracic Surgery 


AvBert Haas, M.p. and Howarp A. Rusk, M.p., New York, New York 


This was a joint endeavor by the Physical Medicine and 
Rebabilitation Department of New York University and 
the Chest Service, Bellevue Hospital, New York, N. Y. 


D URING the passing decades medical and sur- 
gical therapy for diseases of the chest 
have been making rapid and amazing advances. 
If the surgical procedures could assure com- 
plete recovery without any disabling sequela, 
then surgery would indeed be self-sufficient. 
However, even the finest thoracic surgery is 
bound to leave serious mutilating residue, 
anatomic, physiologic and psychologic. 

It is in the field of rehabilitation that the 
physiatrists must intensify their efforts to 
establish an effective therapeutic approach. 
Little progress has been made in this field until 
recent post-war years, yet the potentialities 
for beneficial results are indeed vast. As in all 
other ailments and disabilities, rehabilitative 
care is the vital and indispensable third phase 
of modern medical care. 

In most cases of thoracic surgery, the pri- 
mary objective is to collapse, to remove, or to 
remove and/or collapse the diseased part in 
order to abort and control the progress of the 
disease. However, even the finest surgery can be 
marred or nullified by lack of, or inadequate 
postoperative rehabilitative care. The con- 
scientious surgeon cannot possibly overlook the 
necessity of obtaining maximum possible 
rehabilitation of the: (1) operative area, (2) 
related joints, (3) functional efficiency of the 
whole body and (4) mental attitude. Failure 
to appreciate these factors may be due either 
to a lack of recognition of the benefits of mod- 
ern scientific rehabilitative measures, or per- 
haps even to a fear that unskillful or unin- 
telligent therapeutic measures may actually 
ruin the surgical results. 

We can cite our extensive and intensive ex- 
perience in more than 1,200 post-thoracic cases 
as proof that rehabilitative measures applied 
with intelligence and knowledge cannot pos- 
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sibly do harm but are certain to result in a most 
impressive beneficial outcome. 

It should be remembered that by opening the 
chest wall the surgeon cuts through large mus- 
cles of the back which are vitally important in 
trunk balance and shoulder girdle mobility. 
During thoracic surgery, as a rule, the trape- 
zius, rhomboids, latissimus dorsi and serratus 
anterior are sectioned and although repaired 
are still followed by varying degrees of progres- 
sive structural scoliosis and consequent de- 
formity. With the muscles of the involved side 
anatomically and physiologically impaired, the 
contralateral muscles become disproportionally 
stronger, pulling and twisting the skeleton into 
deformity. In chest surgery the severed muscles 
are largely resutured (except in some types of 
thoracoplasties in which the scalenus group is 
not resutured) resulting in shortened and weak- 
ened muscles. Studies in physiology of muscular 
activity have demonstrated that muscles func- 
tion best when contraction is initiated with the 
muscles in their normal resting length. Shorten- 
ing, therefore, is conducive to _ inefficient 
function. 

Furthermore, the operative trauma leaves a 
trail of fibrosis, matted soft tissues, atrophy 
plus considerable pain, thus encouraging dys- 
function, malposition and ankylosis of varying 
degrees. Therefore, if early preventive care is 
not taken to correct the kinesiologic imbalance, 
serious complications are certain to follow. 

For example, in thoracic surgery for patients 
with tuberculosis the surgeon in some instances 
is obliged to resect ribs with their ligamentous 
attachments, a procedure which while still 
quite unavoidable leads to skeletal mutilation 
such as cervical and dorsal scoliosis with high 
shoulder on the affected side and high pelvis 
on the contralateral side and fibrotic ankylosis 
of the shoulder girdle often resulting in a com- 
plete “frozen” shoulder. 

In recent years the development of better 
methods of anesthesia for intrathoracic surgery 
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and the availability of antimicrobial drugs has 
led to fewer thoracoplasties, and more excisional 
surgery and the less mutilating ‘‘plombage”’ 
thoracoplasty; the latter is the preferred 
method of surgical intervention. These proce- 
dures are certainly less devastating as far as 
the skeletal structure is concerned, since normal 
position of the ribs is not disturbed. 

Aside from control and cure of the basic 
ailment, the objectives of definitive therapy on 
any given patient undergoing chest surgery, 
regardless of etiology, are as follows: (1) mini- 
mizing of postoperative disabilities and de- 
formities; and (2) re-establishment to the 
maximum possible degree of muscle function 
and range of motion. 

As pointed out, it is in this phase of the all 
inclusive rehabilitation program that we have 
concentrated our efforts by planning a sound 
program to hold the postoperative debilities 
to a minimum and remove the residual disabili- 
ties to the maximum possible. 

At Bellevue Hospital during the past five 
years our approach has been divided into two 
distinct phases, the pre- and the postoperative. 
During the preoperative period the objective 
is to teach the patient the basic exercises neces- 
sary following surgery: (1) to educate and 
strengthen the synergistic muscles not directly 
affected by the operative procedure so that they 
may take over, as much as possible, the func- 
tion of the primary muscles which are tem- 
porarily disabled by the operative trauma; (2) 
training in diaphragmatic breathing (important 
in the postoperative stage); (3) positioning in 
the lying, sitting and standing positions; and 
(4) other basic exercises for the scapulohumeral 
mechanism. 

The program should be started at least one 
week before operation and be resumed in a 
progressively graded form not later than 
twenty-four hours after surgery and applied 
twice daily. Starting the exercises early facili- 
tates the task of the physical therapist and 
lessens the discomfort and pain of the patient, 
since the fibrosis and matting is still slight. 
Oxygen tent is no contraindication. 

The exercises are divided into: (1) passive 
exercises, when the movements are carried out 
by the physical therapist; (2) active-assistive, 
when the patient carried out as much as he 
could, helped by the physical therapist to 
complete the indicated motions; (3) active, 
when the patient carried out the complete 
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exercises entirely on his own; (4) active-resis- 
tive, when additional load is given to the 
exercises to increase the muscle power. 

The exercises are executed by a tilted bed 
mirror for the immediate postoperative patient 


Fic. 1. Exercise 2, diaphragmatic breathing. 


in supine position; for the ambulatory patient a 
postural mirror is used. 

At Bellevue Hospital the routine of exercises 
used in pre- and postchest surgery is as follows: 

Exercise 1. Emphasize correct bed posture. 
(1) Level pelvis, avoiding any rotation or 
“lifting” of one hip. (2) Level shoulders, which 
are held in parallel to the level hips; the shoul- 
ders must be in normal relaxed position and 
not elevated. (3) In cases of impending thora- 
coplasties the head is held in position of lateral 
bending to the operative side. In thoracic sur- 
gery other than thoracoplasties, in which the 
scaleni muscles are not severed, the head is held 
in normal position, at a right angle to the trunk. 

Exercise 2. Supine position. Patient bends 
trunk laterally toward non-operative side and 
is instructed to breathe diaphragmatically. 
Postoperatively this exercise is most important 
in the hastening of mobilization of the affected 
side of the diaphragm and thus help avoid 
paradoxic breathing in thoracoplasties and 
speeding pulmonary re-expansion in excisional 
operations. This exercise induces the cough 
reflex which is of considerable importance in 
evacuating the pathologic contents of the 
bronchi. (Fig. 1.) 

Exercise 3. Active head extension (only in 
thoracoplasty). Supine position. Pelvis, shoul- 
ders and head held level. With chin depressed, 
patient presses head and neck backward for 
count of two; relax for count of three; repeat 
sequence three times, Objective: To strengthen 
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the primary and synergistic extensors of the 
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head and the cervical spine (upper fibers of 


trapezius, splenius, longus colli, etc.). 


Exercise 4. Supine position. Active shift of 


head to operative side (only in thoracoplasty). 
Head is moved laterally (like a Bali dancer) 


only to one side. The head, held at right angles 
to the body, is slid to the operative side for a 
count of two; returned to normal position for a 
count of three; repeat alterations three times. 
Objective: Since (in thoracoplasties) the scale- 
nus groups will be permanently sectioned, the 
corresponding group (of the unoperated side) 
will tend to form contractures, deviating and 
rotating the upper spine. By stretching these 
muscles and also by strengthening the syner- 
gist muscles of the affected scaleni, these po- 
tential deformities are anticipated and may 
usually be greatly limited. 

Exercise 5. Active adduction and depression 
of scapula (unilateral). Supine position. Thera- 
pist places his hand under the scapula. Patient 
is now instructed to press backward medially 
and downward on the supporting hard. Ob- 
jective: To teach the patient the specific coor- 
dinative exercises that will be required post- 
operatively to restore function of the adductors 
and depressors of the affected scapula (rhom- 
boids, mid and lower fibers of trapezius, latissi- 
mus dorsi, etc.). This exercise stretches the 
pectoralis muscles, combating tendency to 
forward rotation of the shoulder. Repeat three 
times holding for count of three; rest periods of 
three seconds between exercises. 

Exercise 6. Active assistive depression of 
“affected”? shoulder girdle. Supine position. 
Forearm is flexed on upper arm, fingers on 
shoulder. Arm held at side of trunk. Therapist 


Fic. 2. Exercise 6, depression of shoulder girdle. 


Fic. 3. Exercises 7 and 8, external-internal rotation. 
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“‘fixes”’ shoulder girdle and flexed elbow joint 
with his fingers. Patient depresses the flexed 
arm downward, stretching the shoulder capsule, 
ligaments and muscles. Hold for count of two; 
relax to normal position (do not raise shoul- 
der above normal level) for count of three; 


repeat three times. Objective: To stretch and 
strengthen the muscles of the shoulder girdle 
(latissimus, lower fibers of trapezius, pectoralis, 
etc.) and thus try to prevent postoperative 
“high shoulder.” (Fig. 2.) 

Exercises 7 and 8. External and internal rota- 
tion of the shoulder joint. Supine position. 
Therapist swings the patient’s arm to maximum 
abduction; then the arm is rotated at first 
externally then internally. Again the patient is 
encouraged to carry out these exercises to the 
point of tolerance, the therapist supplying the 
degree of assistance indicated. Repeat three 
times with period of rest. Objective: Same as 
with abduction, to assure maximum mobiliza- 
tion of the joint and hasten rehabilitation of the 
muscles of the shoulder. (Fig. 3.) 

Exercise 9. Active assistive “horizontal” ab- 
duction and adduction of arm (unilateral). 
Supine position, arm flexed at elbow and ab- 
ducted to go degrees if possible; if not, as close 
as possible. The therapist supports the flexed 
arm the same as in previous Exercises 7 and 8. 
Objective: To stretch the postoperative ad- 
hesions and to exercise the adductors of the 
scapula and the extensors of the arm during 
the abduction phase of this procedure. Fre- 
quency and time intervals are the same as in 
the previous exercises. The flexed arm is 
carried medially, striving to touch the opposite 
shoulder with the fingers. 

Exercise 10. Active assistive elevation (flex- 
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ion) of both arms. Supine Position. Patient 
clasps hands with arms extended and resting 
on trunk. He is instructed to elevate the arms 
slowly overhead to the point of tolerance, which 
may be quite limited in the early postoperative 
stages by the pain. Objective: Mobilization of 
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shoulders. Sitting position, with arms flexed at 


Fic. 4. Exercise 12, cireumduction of shoulders. 


elbows and held at sides of body, finger tips at 
shoulders. Patient carries flexed arms forward 
ard upward at right angles with trunk; then 
the arms are abducted horizontally winging 
out to the sides of the body. Return to starting 


Fic. 5. Exercise 16, flexion of arms. 


Fic. 6. Exercise 17, resistance against elbow. 


the shoulder joint and exercises of the muscles 
of the shoulder girdle and arm. Repeat three 
times with customary rest periods. 


Throughout these exercises it is essential to 
be on guard for substitution movements, i.e., 
elevation of the scapula, forward rotation of the 
shoulder, etc. It is desirable to adhere to 
physiologically normal joint movements. 

The pre- and postoperative routine is dili- 
gently carried out in the supine position for a 
period of one week. If the condition of the pa- 
tient permits, he is seated in front of a full 
length posture mirror and the rehabilitative 
routine is continued as follows: 

Exercise 11. Active unilateral flexion of head 
(only in case of thoracoplasty). Sitting position, 
with pelvis, shoulders and head level. Patient 
bends the head to the “affected” side, aiming 
to touch the ear to the shoulder. Avoid rotation 
of head. Hold for count of three; repeat altera- 
tions three times. Objective: To strengthen the 
residual flexors of the affected side and stretch 
those of the symmetric (unoperated) side. 

Exercise 12. Active circumduction of both 
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position. Repeat alterations three times with 
essential rest periods. Objective: To keep the 
shoulder joints freely mobile and to stretch the 
matted soft tissues. If patient finds this exercise 
too taxing, procedure is limited to affected 
shoulder only. (Fig. 4.) 

Exercise 13. Abduction and adduction of 
flexed arms. Starting position, hands clasped 
back of neck, flexed arms winged at sides, 
shoulder high. Patient adducts flexed arms 
touching elbows at front of body, then carries 
arms horizontally back to original position. 
Repeat alterations three times with usual inter- 
vals of rest. Objective: To stretch the post- 
operative matted soft tissues and exercise 
primarily the adductors of the scapula. 

Exercise 14. Adduction and depression of 
scapula. Basic position, hands clasped over 
umbilicus, arms at sides and shoulders de- 
pressed. Patient is instructed to approximate 
the scapulae by contracting the adductor 
muscles. Repeat three times, with rest intervals. 
Objective: To strengthen the adductors of the 
scapula and stretch the pectorals. 

Exercise 15. Flexion and extension of the 
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trunk. Starting position, sitting erect, arms 
hanging loosely at sides, knees together. Patient 
slowly lowers trunk until head touches knees 
and hands reach floor. Objective: Mobilization 
of the spine and further strengthening of the 
matted tissues. 

Exercise 16. Same as Exercise 10 but carried 
out from the basic sitting position. (Fig. 5.) 

Exercise 17. Because of the relatively strenu- 
ous nature of this procedure, it should not be 
utilized until the patient has regained maximum 
strength and vitality. With the patient in 
sitting position, forearm at right angles to 
upper arm and supinated, the patient carries 
the flexed arm posteriorly while the therapist 
applies resistance against the elbow. Return to 
starting position; repeat three times with rest 
periods. Objective: To develop the pectoralis 
minor to actual hypertrophy in an effort to fill 
in the postoperative cavitation of the upper 
part of the anterior aspect of the chest wall. 
(Fig. 6.) 


COMMENT 


Contrary to the belief that scoliotic de- 
formities may develop after some months or 
years, our experience has shown that such 
deformities really develop in the immediate 
postoperative period, whereas fibrotic ankylosis 
of the shoulder joint in patients who did not 
have postoperative exercises appears late. 

It is a fact that the most intelligently applied 
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exercises cannot prevent scoliotic deformity in 
some cases (particularly with thoracoplasty). 
However, the comparison between patients 
who have been rehabilitated and those who 
have not, shows that remedial exercises are an 
important phase and should be included in the 
present day treatment. It is to be emphasized, 
further, that these exercises should not be 
discontinued after the patient is discharged but 
should be continued for months if not for years. 
Education of the patient merely in the technic 
of the exercises is not enough; it is impor- 
tant that he be instructed that regularity is 
paramount. 


SUMMARY 


1. In the past five years at Bellevue Hospital 
a carefully planned routine rehabilitative pro- 
gram for thoracic surgery patients has been 
carried out. 

2. The results obtained show that with 
corrective measures scoliotic deformity and 
fibrotic ankylosis can be minimized. 

3. Comparative study of a control group 
emphasizes the necessity of intelligently apply- 
ing these preventive and remedial measures in 
present day treatment. 
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From the Department of Medicine, The Woman’s Medical 
College, Philadelphia, Pennsylvania. Read at the meeting 
of the Cuban Chapter of the American College of Chest 
Physicians, Havana, Cuba, December 1, 1954. 


rsa the earlier years of flying selection 
of patients with pulmonary diseases for 
air transportation was done with a_ view 
toward the calculated risk to be taken because 
of serious illness and only a small chance of 
recovery. Little was known about the physio- 
logic disturbances associated with lack of 
oxygen, vomiting and dehydration. With the 
advent of modern pressurized airplanes and 
the perfection of technics of flying since the 
beginning of World War u, the dangers and 
contraindications have been greatly minimized. ! 
Illustrating the efficiency and wide margin of 
safety for air travel was the movement of 
countless injured and sick during the Korean 
action, a feat that would have been impossible 
even ten years ago. Notwithstanding, the 
concern of patients and relatives who are not 
fully informed about air travel places consider- 
able responsibility on the attending physician, 
especially in cases in which there are marked 
physiologic disturbances. 

In order to throw light on the safety of air 
transportation, analysis was made of the medi- 
cal histories of forty patients who flew from 
Philadelphia to their homes in the Middle 
West, Far West and Southwest. Studies under- 
taken at the Jefferson Hospital and the Hos- 
pital of the Woman’s Medical College included 
x-rays of the lungs, sputum studies and, in 
certain instances, physiologic determinations 
of the pulmonary reserve by Dr. Hurley L. 
Motley. The following conditions were present: 
emphysema associated with silicosis, nine cases; 
fibrosis associated with tuberculosis or etiology 
unknown, seven; spontaneous pneumothorax, 
one; artificial pneumothorax, two; pulmonary 
neoplasm, four; asthma, nine; atelectasis, 


three; pulmonary abscess, two; pneumonitis, 
one; and extensive consolidation of the lung 
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associated with retained pulmonary secre- 
tions, two. 

It was emphasized to the patients that they 
should travel only in pressurized airplanes and 
as far as possible to avoid transfers from one 
airplane to another. They were also advised to 
remain seated during the flight, except for toilet 
privileges. Letters concerning the diagnosis, 
emergency oxygen treatment and provisions 
for boarding the airplane were sent to the 
appropriate officials twenty-four hours before 
flight time. A lift was advised for patients with 
dyspnea on exertion so that they could avoid 
climbing stairs into the airplane. 

The number of patients arriving without in- 
cident was thirty-six; four were removed at 
intermediate airports as a precaution. Of those 
removed, one suffered from extreme nervous- 
ness with no significant disturbance of the 
lungs; one with a pulmonary abscess ex- 
perienced a mild bout of hemoptysis; the 
third, a patient with emphysema, was anxious 
because of dyspnea; in the fourth patient mani- 
festations developed which suggested tension 
pneumothorax. 

The following patients of the group with 
advanced pulmonary emphysema _ illustrate 
the safety of air travel: Patient R. H., age 
sixty-three years, with a marked increase of 
residual air in the lungs (55.8 per cent of total 
lung volume), low oxygen saturation of the 
arterial blood (93 per cent) and reduced maxi- 
mal breathing capacity (78.1 per cent based 
on predicted figure), returned to his home 
satisfactorily and recently has traveled ex- 
tensively in the United States and South 
America. He uses intermittent positive pressure 
(oxygen) breathing in flight as necessary, the 
apparatus being portable and easily employed. 
It is interesting that he has crossed the Andes 
Mountains comfortably in turbulent air. Pa- 
tient H. T., age sixty-four years, with severe 
emphysema, the function tests indicating a 
high content of residual air in the lungs 
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(54.7 per cent of total lung volume) with 
decreased arterial oxygen (g2 per cent) and 
reduced vital capacity (41 per cent decrease 
of the predicted figure), returned to his home 
uneventfully by airplane, a distance of ap- 
proximately 1,850 miles. 

The disturbances of pulmonary diseases that 
may become prominent under certain condi- 
tions in air travel are elucidated in the physio- 
logic studies of coal miners. According to 
Motley,? the basic factors are: decreased 
ventilation as evidenced by lowered vital 
capacity and maximal breathing capacity; in- 
creased residual air characteristic of pulmonary 
emphysema, with attendant mixing and dilu- 
tion problems; impaired diffusion due to in- 
creased resistance in the pulmonary membrane 
as in acute pulmonary edema; and unequal 
alveolar aeration and perfusion as found re- 
sponsible for lowered oxygen tension. Pulmo- 
nary fibrosis leads to impairment of the air 
circulation; and although perfusion may be 
present, ventilation becomes inadequate. The 
respiratory problems are accentuated when 
the disturbed alveoli are perfused but non- 
aerated, causing circulatory pathways that act 
as small shunts thus reducing oxygen satura- 
tion. While the distribution factor is a common 
disturbance in pulmonary fibrosis, it is also 
noted in obstructive diseases such as atelectasis, 
consolidation of the lung, retained bronchiolar 
secretions and bronchospasm. 

In addition to the physiologic disturbances 
resulting from pulmonary diseases per se 
there are certain conditions of the pleural 
cavity that cause impairment of pulmonary 
function. According to Smedal,* two forces oc- 
cur as the airplane gains altitude: One force 
(and the more important of the two) is that 
which presses against the lung, causing varying 
degrees of compression; the second force, 
directed to the thoracic cage, causes expansion 
with elevation of the chest. With expansion of 
the thoracic cage the thorax tends to assume 
a position of true inspiration which in the 
presence of a diseased lung greatly disturbs 
pulmonary function. 

The present considerations deal primarily 
with pulmonary disease and the associated 
influences of pneumothorax. In certain cases 
the question has been posed regarding addi- 
tional factors that may cause difficulties in 
breathing, especially the behavior of the 
coronary arteries. Smedal* mentions that 
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individuals with coronary disease tolerate a 
degree of anoxia remarkably well. This is 
attributed to the extraordinary compensation 
gained through an accelerated heart rate; in- 
creased vital capacity; and vasodilation, espe- 
cially of the coronary blood vessels, attained 
at the higher altitudes. It should be realized, 
however, that the real capacity of diseased 
coronary arteries is difficult to evaluate and 
understand. The electrocardiograms taken of 
normal individuals subjected to 10 per cent 
oxygen in the inspired air, corresponding 
approximately to an altitude of 18,000 feet, 
may show far greater variations than are noted 
in abnormal subjects. 

In selecting patients for air travel the possi- 
bilities of aggravation of the disturbed physiol- 
ogy should be considered. The decision calls for 
careful taking of history as well as physiologic 
appraisal. Patients with paroxysmal cough, 
severe dyspnea, tension pneumothorax and 
bronchospasm easily provoked by smoke and 
odors should not travel by air. Proper rest and 
assurance twenty-four hours before departure 
of the plane are essential. Both fatigue and 
anxiety are precipitating factors for intolerance 
to flight, even at a moderate altitude, and 
should be strictly avoided. The common cold 
may be detrimental, especially in complicating 
bronchiolitis and nasal sinusitis. With reference 
to bronchial infections there is always the 
possibility of dissemination of secretions into 
the alveoli with resultant atelectasis and 
marked accentuation of pulmonary dysfunc- 
tion. Middle ear conditions might be provoked 
in cases of sinusitis; in such cases it is desirable 
to postpone the flight. Air travel for patients 
with active pulmonary tuberculosis should be 
discouraged since public health technics are 
difficult to arrange and there is always the 
possibility of hemoptysis. 

The treatment of disturbed function in 
emphysema requires the use of special appara- 
tus; prevention of attack is accomplished with 
assurance and instruction in the effective 
manner of breathing and expectorating. It is 
essential for patients contemplating air travel 
to be relieved of their anxiety state; otherwise 
land conveyances should be used. For patients 
with bronchospasm the use of a bronchodilator 
drug such as vaponefrin with nebulization 
should be employed before and during flight. 
In cases of emphysema with shortness of 
breath on slight exertion, apparatus for em- 
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ploying intermittent positive pressure breath- 
ing (oxygen) should be used before flight time, 
and in severe cases the apparatus should be 
taken aboard for periodic treatments. As 
pointed out by Motley and co-workers,‘ this 
type of treatment will relieve dyspnea when 
other forms of therapy fail. In order to facilitate 
“diaphragmatic breathing,” especially in pa- 
tients with a relaxed abdomen, a special type 
of abdominal support should be worn;' patients 
should be told to sit up straight and not slouch 
in order to favor adequate ventilation of the 
lungs; with any desire to expectorate patients 
should take a full breath, then cough at the 
end of expiration. In cases of artificial pneumo- 
thorax it is advisable to reduce the intrapleural 
pressure a day or two before plane time in order 
to compensate for any possible expansion of 
air at the higher altitudes. Pleural effusions 
with associated pneumothorax should receive 
adequate drainage before the flight. Drama- 
mine® is advised for air-sickness. 

Patients often inquire about the advisability 
of smoking during flight. Barach and co-work- 
ers® found that carbon monoxide poisoning due 
to the inhalation of tobacco smoke may under 
certain circumstances impair resistance to 
anoxia, especially when the passenger is 
traveling without supplementary oxygen at 
altitudes of 10,000 to 12,000 feet. In the modern 
pressurized cabin the possibilities of a sig- 
nificant disturbance due to smoking is un- 
likely, yet it is desirable to use every pre- 
caution. Smoking is not advised, and as a 
further precaution patients should request a 
seat with a person who does not smoke. 


CONCLUSIONS 


The present data indicate that air travel by 
patients with chronic non-tuberculous pulmo- 
nary diseases may be entirely safe and com- 
fortable. The basic physiologic disturbances 
call for certain precautions, notably the 
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avoidance of fatigue, undue exercise and 
anxiety states before flight time, and moving 
about while in the plane. It is essential for 
patients to employ proper breathing habits 
during air travel, and to use bronchodilator 
drugs with or without oxygen inhalations for 
attacks of dyspnea. With proper therapeutic 
measures the maximum utilization of impaired 
pulmonary function is possible, even in cases 
of marked disability. 


SUMMARY 


1. There is considerable leeway for air trans- 
portation of patients with chronic pulmonary 
conditions. 

2. The physiologic disturbances of pulmo- 
nary diseases are discussed with special refer- 
ence to aggravation that may occur in the 
presence of bronchospasm and upper respira- 
tory tract infections. 

3. The physiology of pleuropulmonary con- 
ditions as manifested at the higher altitudes is 
discussed. 

4. Prevention and treatment of symptoms 
encountered during air travel are outlined. 
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PRACTICAL SURGICAL SUGGESTIONS 


A New Dhiagnostic Procedure for Cancer of 
the Rectum Using the Rectal Brush 


J. Ernest Ayre, M.p., Miami, Florida 


From the Cancer Institute at Miami, Cancer Research 
and Cytology Center, Miami, Florida. This research bas 
been supported by funds received from the Public Health 
Foundation for Cancer and Blood Pressure Research, 
Inc., Stamford, Connecticut. 


diagnosis of cancer of the rectum is 
dependent upon surgical biopsy from a 
target lesion recognizable by rectal examination 
and by proctosigmoidoscopy. Symptoms such 
as rectal bleeding, the passage of pus and mucus 
with the feces and tenesmus frequently precede 
final diagnosis over a variable period of time. 

A crude technic which enabled preliminary 
diagnosis of rectal cancer by cytology was 
described by the writer in 1950.! A new and 
superior method of collecting cells directly 
from the lesion is presented herein as an effec- 
tive diagnostic aid to surgical biopsy. This 
method employs a retractable rectal brush 
which may be readily used with a sigmoido- 
scope. It is suggested that in early malignancy 
or in precancerous rectal polyps the sweeping 
together of cells from the surfaces of one or 
more rectal polyps may increase the accuracy of 
diagnosis by providing the cytologist with rep- 
resentative cells from diseased tissue areas. As 
a preliminary diagnostic method preceding 
surgical biopsy, brush cytology presents a 
quick, practical aid for use in the physician’s 
office when the patient is first seen. 

Bader*® has described the use of colonic 
washings in the cytologic diagnosis of lesions 
developing high in the large bowel. The rectal 
brush is of practical use only in the diagnosis 
of lesions within reach of the proctosigmoido- 
scope. It is believed that in such accessible 
lesions direct collection of cells from the dis- 
eased tissues is superior to the more involved 
problem of searching washings for exfoliated 
tumor cells. On the other hand, in lesions de- 


American Journal of Surgery, Volume go, October, 1955 


668 


veloping in the large bowel at higher levels, the 
best hope for cytodiagnosis is dependent upon 
colonic washings. 

Rectal lesions very frequently pass through 
a papilloma or adenoma stage of development, ' 
and surface cell changes of a premalignant or 
early cancerous type will frequently be found 
on polyps which appear benign. 

Aithough it is standard treatment for all 
benign or malignant polyps to be excised 
surgically, it is still of considerable importance 
both to the welfare of the patient and to the 
surgeon to establish accurate diagnosis at the 
earliest possible moment in order to prevent 
avoidable delay and to guide the surgeon in the 
type and extent of operation necessary. 


TECHNICS AND METHODS 


The recent introduction of brush cytology 
into the field of gastric cytodiagnosis? has 
stimulated the development of new methods 
which permit the application of this technic to 
previously inaccessible tissues. The author’s 
retractable rectal brush has been designed in 
such a way as to enable the rapid brushing of 
rectal lesions by a tiny brush which rotates 
when in contact with the lesion and so collects 
together a rich concentration of cells directly 
from the diseased tissue. The mechanical rota- 
tion of the brush permits rapid sweeping of one 
or several diseased tissue areas, thus increasing 
the effective range of the diagnostic procedure. 

The simple design of the rectal brush permits 
its use under direct visualization by the surgeon 
or gastroenterologist through the proctosig- 
moidoscope, and any lesions which may be 
visualized by the physician may be examined 
with the rectal brush and cells collected for 
diagnosis. (Fig. 1.) 
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Fic. 1. A, non-rotating rectal brush. B, retractable brush (rotating). Rotation 


of the bristles occurs by plunger as bristles reach target lesion. The sample of 
cells ensnared in bristles is ensheathed in metal tip as brush is retracted. 


Principle of Brush Cytology. It was ob- 
served during experimentation with various 
types of bristles that natural boar’s bristles 
exert some attraction for epithelial cells and 
mucus.” The boar’s bristles are flagged at the 
ends, and this helps to ensnare cells which 


Fic. 2. Brush cytology showing large numbers of 
uniform cells from benign polyp. Observe sheet of 
cells rather than single cells available for careful 
microscopic diagnosis. 


adhere to the bristles in rich concentrations. 
The brushing effect removes cells by gentle 
scraping action, and selectively larger numbers 
of malignant cells will be shed from neoplasms 
than from normal epithelium where there is 
greater resilience. This is attributed to the low 
calcium content of the malignant cell as con- 
trasted to the normal cell,® as a result of which 
the intercellular cement breaks down and there 
is a greater tendency of malignant cells to break 
apart.® Before withdrawal of the instrument the 
brush is retracted into the sleeve which protects 
the cell sample and the instrument is with- 
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drawn. The cells are then transferred promptly 
to a glass slide. 

Cytology of Rectal Lesions. Cell brushings 
from rectal lesions reveal large numbers of 
cells which are usually of glandular type, whose 
morphologic pattern may be normal or may be 


: @ 


* 
Fic. 3. Cells of malignant type collected with rectal 
brush. Note clear nuclear definition and characteristic 
morphology of neoplastic growth (adenocarcinoma). 


of the inflammatory or malignant type. In the 
presence of carcinoma rich concentrations of 
malignant cells frequently present conclusive 
diagnostic evidence which should be confirmed 
by histologic studies. (Figs. 2 and 3.) 

Results. In a preliminary test series rectal 
cytology was studied in forty-eight cases. Ten 
of these showed positive cell brushings, and 
seven were classed as “‘suspicious.”” Five of the 
eight positive cases having histologic follow-up 
were confirmed, with one equivocal confirma- 
tion of granulomatous changes. No false nega- 
tives were reported. 
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COMMENTS 


A retractable rectal brush is presented as a 
diagnostic adjunct to biopsy as a preliminary 
diagnostic procedure. The advantage of cyto- 
diagnosis is its simplicity of application in the 
physician’s office when the patient is first ex- 
amined. The prompt establishment of pre- 
liminary diagnosis is of great importance to the 
patient in overcoming the delay interval so 
commonly encountered before final diagnosis of 
a suspect lesion is established. Preliminary cell 
diagnosis of malignancy is of importance to the 
surgeon, too, preceding biopsy or surgical 
therapy, frequently making it possible both to 
avoid delay and to obviate the need for mul- 
tiple stage surgical therapy. 


Acknowledgment: The author wishes to 
express appreciation to Dr. Benjamin Oren, 


Chief of the Department of Gastroenterology, 
Jackson Memorial Hospital, for his cooperation 
and assistance in testing this new instrument. 
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N approach to the diaphragm by either a 
thoracic or abdominal route allows for the 
surgical correction of a diaphragmatic hernia. 
Truesdale’s early successful use of thoracic ex- 
posure of the diaphragm paved the way for the 
present day emphasis on the thoracic approach 
for reconstruction of these deformities. 

Interruption of phrenic impulses, whether 
temporary or permanent, is commonly em- 
ployed for immobilizing the diaphragm as a 
part of the hernial repair. This is thought to 
facilitate the healing of diaphragmatic suture 
lines. This alteration of the phrenic function 
can be done through either approach but is 
more often associated with the thoracic ex- 
posure because of the ready access to the 
phrenic nerve. 

Two considerations prompted the conclusion 
that paralysis of the diaphragm accomplished 
less than the hoped-for mechanical advantage. 

First, the fluoroscopic observation of a 
paralyzed diaphragm demonstrates a paradoxic 
motion which in many instances equals the 
total movement of the functioning opposite 
side of the diaphragm. This is particularly true 
with small rapid respirations, cough, sneeze or 
other sudden thoracic or abdominal movement. 
It is thus apparent that the desired immobiliza- 
tion of the diaphragm is not accomplished by 
interruption of the function of the phrenic 
nerve. 

Second, in the repair of inguinal hernia, a 
parallel surgical procedure, nerve interruption 
is avoided although the iliomguinal nerve is 
comparably available for cessation of impulse 
to the muscles of this area. Postoperative 
muscular function is allowed and encouraged in 
the form of early ambulation. This could be 
considered comparable to normal diaphrag- 
matic activity following its operative altera- 
tion. We could see no advantage in paralyzing 
the diaphragm to aid healing when strong 
muscular union was evident in an inguinal 
hernioplasty with nerve function preserved. 


The Phrenic Nerve in the Repair of 
Diaphragmatic Hernia 


GeorGE A. PAULSEN, M.D. AND Bert H. Corton, m.p., Los Angeles, California 


Other factors enter into an evaluation of 
phrenic interruption: (1) Paralysis of one side 
of the diaphragm, particularly the left, may be 
followed by collection of gas in the stomach or 
bowel for weeks or months, often producing 
symptoms of greater subjective significance 
than those of the hernia for which the surgery 
was performed. (2) The immediate post- 
hernioplasty respiratory capacity is greatly 
reduced with phrenic crush which in some cases 
may significantly complicate the surgical con- 
valescence. (3) During the interval of phrenic 
paralysis, firm adhesions may form and anchor 
the diaphragm high in the chest. This prevents 
a return to normal full movement after the 
return of function of the phrenic nerve. 

Support for our view on this subject comes 
from England in Nicholson’s discussion of 
diaphragmatic hernia.! His report indicates 
that the phrenic nerve usually is preserved 
except when the operative findings reveal 
a shortened esophagus. Here he advocates 
phrenic paralysis to accommodate the high 
cardioesophageal junction. This type of eso- 
phageal deformity, however, occurs much less 
frequently (4.5 per cent) than the usual sliding 
(87.4 per cent) or parahiatal (6.3 per cent) 
types.” 

A review of twelve cases was made in which 
repair of a diaphragmatic hernia was carried 
out with intentional preservation of phrenic 
function. During the time of our trial omission 
of phrenic crush for these cases, we encountered 
no instance of shortened esophagus for which 
paralysis of the phrenic nerve was necessary. 
A transplant of the esophageal hiatus to a 
higher point in the diaphragm has so far pro- 
vided sufficient elevation for cases with high 
cardioesophageal junction. The patients upon 
whom hernial repairs were performed with 
omission of phrenic interruption have included 
obese women and young muscular men. Un- 
toward sequelae have not occurred. The post- 
operative courses in these patients have been 
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uneventful and some of the usual difficulties 2. Sweet, R. H. Esophageal hiatus hernia of dia- 


of our previous cases of diaphragmatic repair phragm: anatomic characteristics, technique of 
repair and results of treatment in 111 consecutive 


cases. Ann. Surg., 135: 1, 1952. 
3. Erecer, D. B. and Cottins, E. N. Complications 


iaaaaiaceael and surgical treatment of hiatus hernia and short 
1. NicHotson, F. Diaphragmatic hernia. Ann. Surg., esophagus with thoracic stomach. J. A. M. A., 
136: 174, 1952. 147: 305, 1951. 


Benoict and Gillespie studied a large series of cases of benign stenosis 
with unknown etiology in the lower esophagus. They came to the conclu- 
sion that these cases are caused by the presence of gastric juice in the lower 
esophagus, especially in patients with the ulcer diathesis. Therefore, they 
call this disease ‘‘peptic stenosis.” In the average case bougienage and 
medical measures, such as diet, antacids and antispasmodics, suffices. 
Surgery is required for hemorrhage or perforation or when bougienage fails. 


(Richard A. Leonardo, M.D.) 
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Closure of the Peritoneum in Vertical Upper 
Abdominal Incisions 


Louis Sacus, M.pD., Baltimore, Maryland 


pay to close properly the deep or peri- __ rior rectus sheath. Furthermore, in its upper 
toneal layers of vertical upper abdominal _ portion the transversalis muscle is inserted 
incisions carries with it the implication of early _— into the costal border. 


wound disruption and, in the opinion of many While the entire transversalis muscle plays 
surgeons, is the basis for later development of a role in respiration, the upper portion, particu- 
postoperative ventral hernias. Technical diffi- larly that attached to the costal border, plays 
culties associated with the suturing of the peri- _a still greater part in the abdominal respiratory 


toneal incisional edges are in greatest part movements. Inspiration therefore causes a 
responsible for the failure. Attempts at closure _ heavy pull laterally on the wound flap. There 
become insuperable struggles; and when these __ is also an appreciable degree of pull from the 
occur at the end of a prolonged operation, the = opposite side. One can therefore understand 
surgeon has to resort to methods which are — the powerful forces applied to the incisional 
really evasions of the issue of good closure. — edges, especially the peritoneal, by inspiratory 
We thought that the introduction of curare or —_ motion, and the straining and tugging due to 
similar drugs would solve this difficulty, but anesthesia. Rigidity of the chest wall due to 
we found that it did not in aged or emphy- emphysema further frustrates efforts at ap- 
sematous patients. proximation. Even with the use of curare the 

A solution of this problem must take into _ fragility of the tissue and rigidity of the chest 
consideration the anatomy and physiology of — wall may result in tearing through the edges on 
the transversalis muscle and fascia. Anatomic placement and traction of the sutures. 
dissections, study of anatomic plates and, It is evident therefore that the difficulties 
particularly, experience at operation show that — encountered lead to what one would expect, 
for practical purposes the transversalis fascia namely, horizontal rents through the peri- 
in the upper abdomen is very intimately con- __toneal incisional flaps, especially the lateral 
nected with the peritoneum. At operation it is | ones. No matter how much advantage can be 
difficult to separate them or at least to sew __ taken of expiration in approximating the edges, 
them separately. The peritoneum itself is satisfactory closure often cannot be made by 
very fragile and tears with ease. The posterior the ordinary methods of suturing. If a sufficient 
sheath of the rectus muscle, made up in part number of cross fibers were present in the 
of the transversalis fascia, also splits on mod- __ transversalis fascia or if such absent fibers were 
erate traction. Inspection of the anatomic — simulated, the tendency to tear during ap- 
plates, Figures 313 through 324 in Spalteholz’s —_ proximation by suture could be overcome. 
atlas of anatomy, reveals the reason for this I have found that simulation of fibers can 
splitting. (See Figs. 1 to 5 for reproductions of | be accomplished by alteration of the usual 
five of these plates.) These figures show that continuous sutures so that the thread is con- 
the transversalis muscle, and especially the — verted into material which will reinforce the 
fibers making up the fascia of the rectus sheath, peritoneum and posterior rectus sheath. This is 
lie in the main transversely. There are rela- | accomplished by arranging a portion of the 
tively very few, fragile cross or oblique fibers suture vertically between the flap edges so that 
to bind the transverse ones. This is particularly ultimately the approximating or transverse 
true about the portion which makes up the portion of the stitch expends its pull or stress 
posterior sheath. Contributory parts are played against an edge reinforced by a_ vertical, 
by the external oblique and the internal _ resisting thread and therefore cannot cut 
oblique muscles in the formation of the poste- _ through the edge. 
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Fic. 1. Anterior wall of thorax with muscles, viewed from behind. (On the right side the fibers or origin of the 
diaphragm have been removed.) (From Spalteholz, Fig. 313.) 


Fic. 2. Muscles of the abdomen, viewed from the front. (From Spalteholz, Fig. 317.) 


Fic. 3. Rectus abdominis muscles, viewed from the front. (From Spalteholz, Fig. 321.) 


Fic. 4. Muscles of the abdomen (third layer), viewed from the front. (From Spalteholz, Fig. 324.) 


METHOD 


By this method (Fig. 6A to C) suturing is 
done from above downward approximately 
3 to 4 mm. from the incisional edges. The 
thread (catgut or silk) is anchored by being 
passed through the rectus sheath and perito- 
neum and tied just above the upper angle of the 
wound. Each unit of this continuous suture is 
made in the following manner: Beginning with 
the anterior aspect 3 mm. from the border of 
the medial flap, the thread is passed antero- 
posteriorly to emerge on the peritoneal surface 
and then is brought anteriorly and caudally 
for a distance of 1 cm. The needle is again 
passed anteroposteriorly through the same 
medial flap just medial to the preceding stitch 
at its middle. At this point it is important to 
see that the needle point emerges on the peri- 
toneal side lateral to the thread which is 
already lying on the peritoneal surface parallel 


to the cut edge. Ultimately the lateral flap will 
be brought against it and the vertical portion 
of the thread will lie between the edges of the 
flaps, securely held by a transverse portion 
of thread. The needle, which has just emerged 
from the peritoneal aspect of the medial flap, is 
then passed from the peritoneal surface to 
emerge on the anterior aspect of the lateral 
flap and then for a distance of 1 cm. in a down- 
ward direction where it is brought through the 
peritoneal surface. The upper and lower limits 
of the suture on each flap are exactly opposite. 
The vertical portions of this unit of suture are 
exactly parallel and of equal length just before 
traction is made on the suture to close this part 
of the incision. The unit of the described modi- 
fied stitch is then repeated until the lower end 
of the incision is passed. Figure 7 shows the 
finished and partially finished closure of the 
peritoneum from above downward. 
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Closure of Peritoneum in Upper Abdominal Incisions 


Post. rectus 
sheath 


' 
Transversus 
abdominis m. 
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Fic. 5. Transverse section through the abdominal wall. Figure shows part 
above the linea semicircularis (Douglas). (From Spalteholz, Fig. 322.) 


j 


Fic. 6. A, shows diagrammatically the passage of 
thread from above downward. B, thread drawn 
taut. C, projection of peritoneal thread. 


COMMENT 


I have employed this method exclusively in 
upper abdominal incisions for over ten years. 
The method has never failed to yield perfect 
closure of the incision in my series of over 


1,000 Cases, 


Anterior 


Fic. 7. Finished and partially finished closure of the 
peritoneum from above downward. 
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The Use of a Light Cradle in the Treatment 


of Diabetic Ulcers, Gangrene and 
Decubitus Ulcers 


Joseru I. GoopMan, M.p., Cleveland Heights, Obio 


LIGHT cradle has been utilized for the treat- 
ment of decubitus ulcers at the Cuyahoga 
County Nursing Home since 1939. At first, 
however, the excellent results in patients with 
bedsores was attributed to the topical applica- 
tion of powdered sulfonamides! and the bene- 
ficial effects of the light cradle were entirely 
overlooked. Subsequently, the combination was 
applied successfully in cases of varicose ulcers, 
perforating ulcers of the feet and gangrene of 
the lower extremities. When in 1946 the topical 
use of sulfonamide powder was discontinued, 
the results with the light cradle alone continued 
to be as good as, if not better than, the com- 
bined therapy. At present the cradle is the 
treatment of choice in the aforementioned 
lesions to the complete exclusion of all other 
therapy. The present report includes a brief 
description of the type of light cradle in use, 
the technic, indications, results and some 
physiologic aspects. 


DESCRIPTION AND TECHNIC 


The light cradle* shown in Figure 1 is 
standard equipment at both the Cuyahoga 
County Nursing Home and Highland View 
Hospital. The frame is constructed of tubular 
aluminum and the U shape is a convenience for 
slipping the lower arm underneath the mattress. 
Two sockets in the upper arm of the U are 
fitted with 25 watt incandescent light bulbs 
enclosed by a wire mesh screen as a protection 
against direct contact with the bulbs. 

The patient must remain under the light 
cradle continuously throughout the entire 
twenty-four hour day and is not permitted to 
sit in a chair or go to the bathroom until the 
lesion has healed completely. In order to avoid 
contact with bedclothes in a case of decubitus 


* Manufactured by the Medical Equipment Service 
Co., Inc., Cleveland, Ohio. 
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ulcer of the back or heel, for example, the pa- 
tient is instructed to lie on his abdomen or 
either side. Infected ulcers are cleansed thor- 
oughly each day with green soap but otherwise 
they remain exposed to the air without dress- 
ings, ointments or other topical medication. 
Contact with the sheets and bedclothes must 
be studiously avoided. As soon as the lesions 
are clean and granulating, local cleansing can 
be discontinued thus permitting the formation 
of a dry crust. 

To counteract possible untoward effects from 
prolonged bedrest, the patient may be per- 
mitted to stand on an anterior tilt board at the 
foot of the bed for twenty minutes two or 
three times daily. In transferring patients to the 
tilt board, utmost care must be exercised to 
prevent trauma to the healing lesion. Some 
physiotherapy (e.g., massage) can be given bed 
patients. Fortunately I have not yet encoun- 
tered ill effects from bed confinement under a 
light cradle even in patients who do not sit or 
stand for long periods of time (up to a year or 
more). 


INDICATIONS 


The light cradle is most effective in cases of 
decubitus ulcer, varicose ulcer, perforating 
ulcers of the feet, gangrene or impending 
gangrene in diabetic and non-diabetic patients 
with or without peripheral occlusive vascular 
disease. 

Patients with decubitus ulcers on the back 
or over the trochanters must be kept con- 
tinuously on the abdomen. When the ulcers are 
present both anteriorly and posteriorly, the 
patient should be kept on his abdomen first 
until the posterior lesions are healed. The ab- 
domen is not as susceptible to decubitus ulcers 
as the back. 

The prognosis of ischemic necrosis of the 
lower limbs due to peripheral atherosclerosis is 
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far better today than formerly. In patients 
with gangrene or impending gangrene a trial 
period with the light cradle can be employed 
to determine the advisability of amputation. 
With this test the cardinal indications for 
amputation are: (1) intractable pain, (2) 
spreading cellulitis and (3) rapid extension of 
the gangrene. In non-surgical cases it may be 
necessary to wait until the gangrenous area on 
a toe or other part of the foot sloughs out 
before complete healing takes place. 

The light cradle has no special advantage 
and is contraindicated in the treatment of 
dermatitis. 


RESULTS 


With the use of the light cradle several 
hundred decubitus ulcers have been healed in 
every type of case including multiple sclerosis 
and paraplegia. Varicose ulcers, some of many 
years’ duration, heal very rapidly with this 
treatment. The cradle is very successful in 
cases of impending gangrene and gangrene of 
the feet. The results in gangrene have been so 
striking that I am understandably reluctant to 
advise surgical amputation until the patient 
has been given a fair trial under a cradle. 

A good illustration of the results to be 
expected with the use of a light cradle is 
afforded by the following two cases of perforat- 
ing ulcers in diabetic patients: 

Case 1. M. L., a sixty-two year old man 
with diabetes of twenty-two years’ duration, 
had no complications until perforating ulcers 
developed in both feet in 1951. Amputation 
was advised when various treatments including 
topical applications of several medicaments, 
excision of the ulcers, skin grafts, etc., were 
ineffective. When I first saw the patient in 
consultation, there were large 5 by 6 cm. ulcers 
in the midline at the base of the metatarsals. 
There was marked pes planus and a tendency 
toward excess callous formation at the points 
of pressure. As shown by oscillometry the 
peripheral circulation was reduced to approxi- 
mately 33 per cent of normal. The Achilles 
and patellar tendon reflexes were absent 
bilaterally. There was some hypalgesia in the 
feet. Diagnosis was perforating ulcers secondary 
to neuropathy. 

A thermostatically controlled light cradle 
was recommended. Through an error a baker 
was substituted and within twenty-four hours 
severe second and third degree burns developed 
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Fic. 1. Constant temperature bed cradle. 


over all the toes and dorsum of both feet. 
Despite these unfortunate complications a 
standard light cradle (Fig. 1) was procured 
and the patient was maintained at complete 
bedrest without bathroom privileges. Healing 
began immediately and the perforating ulcers 
were completely closed in eight months. 
Another month was required to heal the 
burned areas. After this the treatment was 
solely prophylactic. We obtained the services 
of a competent chiropodist, who fitted the 
patient with insoles carefully designed to avoid 
pressure on the critical points. The chiropodist 
visits the patient weekly to keep callous forma- 
tion down to a minimum and to adjust the foot 
appliances as necessary. The patient has been 
back to work for the past eight months without 
incident. 

Case u. A. G., a fifty-eight year old white 
woman, had diabetes since 1942. The disease 
was asymptomatic with the use of diet alone 
although she paid little heed to her food intake. 
Her father had had diabetes, also. Three years 
before I saw her, an ulcer developed on the 
plantar surface of the left great toe and failed 
to heal with the prescription of every con- 
ceivable therapeutic approach by numerous 
physicians (local applications, excision, skin 
grafts, etc.). Finally amputation was advised 
and she consulted me. On physical examination 
the most significant findings were very thick 
calluses on both feet and an infected ulcer 
over the entire plantar surface of the left great 
toe. The peripheral circulation in the legs and 
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feet was excellent. The Achilles reflexes were 
absent bilaterally. The diabetes had not been 
regulated, as indicated by an excretion of 
20 gm. of glucose in the twenty-four hour urine. 
The glycosuria cleared up promptly with the 
use of a 1,200 calorie (reduction) diet. 

The patient was hospitalized at complete 
bedrest under a thermostatically controlled 
light cradle set at go°F. Healing began almost 
immediately and three weeks later she was 
discharged to her home where she remained 
under an improvised cradle, using two 25 watt 
incandescent light bulbs, for three additional 
weeks. Since then the lesion has remained 
entirely healed and she has resumed her 
household duties, having been fitted with a 
protective shield over the site of the lesion by 
her chiropodist who will continue to observe 
her feet at regular intervals. 


PHYSIOLOGIC EFFECTS OF THE LIGHT CRADLE 


Environmental Temperatures. As a result of 
the observations of various investigators it is 
known that marked peripheral vasoconstriction 
is present in the toes and fingers, as indicated 
by low skin temperatures, at environmental 
temperatures of 17° to 20°c. (63.5° to 68°F.). 
On the other hand, under environmental tem- 
peratures of 31° to 33°c. (88° to 91.5°F.) 
marked vasodilatation exists in the fingers and 
toes as evidenced by skin temperatures approxi- 
mating the readings on the forehead and trunk. 
It has been shown that blood flow through the 
extremities can be increased by raising the 
environmental temperature. In a_ thermo- 
statically controlled room fluctuations in the 
skin temperature readings closely parallel the 
elevation or fall of the room temperature. 
For each degree rise or fall of the room temper- 
ature there is a corresponding change of the 
skin temperature. There are, however, two 
critical temperatures, approximately 80° and 
89°F., at which this pattern does not hold. At 
80°F. there is a sudden increase in the skin 
temperature readings of the hands of 7 to 8 de- 
grees, and at 89°F. a similar occurrence takes 
place in the feet. Above these two critical 
temperatures the parallelism of the room and 
skin temperatures of the extremities is main- 
tained. The sudden rise in the skin temperature 
of the hands and feet, at 80° and 89°F., respec- 
tively, reflects the release of vasomotor tone 
in the arterioles. 

Thermoregulation of the body is maintained 
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by a vasomotor mechanism which controls 
the volume of blood flow to the cutaneous 
capillaries of the hands and feet. For example, 
at excessive environmental temperatures blood 
is brought to the skin surface by the inhibition 
of vasomotor (sympathetic) tone so that cool- 
ing is facilitated. 

In employing the light cradle, advantage is 
taken of the physiologic principle of the effect 
of environmental temperature on peripheral 
blood flow so that at temperatures of go° to 
95°F. a maximum blood flow in the extremities 
is assured throughout the entire twenty-four- 
hour period. 

The light cradle employed here must not be 
confused with a baker or other apparatus pro- 
ducing high temperatures with the attendant 
danger of burns and other untoward effects. 
Under a light cradle, where the temperature 
ranges from go° to 95°F., there is no danger of 
burns whatsoever. On extremely hot days the 
possibility exists that the cradle temperature 
may exceed 95°F. This can be determined 
readily with a clinical thermometer placed on 
the bedsheet beside the patient. When the 
intra-cradle temperature exceeds 95°F., a very 
rare occurrence, the lights can be turned off 
temporarily. The application of heat locally 
(soaks, warm applications) to the affected 
part can only be condemned. By contrast, 
reflex vasodilatation and the attendant rise in 
temperature of the extremities are valuable. 

Whereas the effect of other measures used in 
the treatment of peripheral vascular complica- 
tions (e.g., contrast baths, diathermy, applica- 
tion of a heating pad to abdomen or sacral 
region, spasmolytic drugs, etc.) is also predi- 
cated upon the vasodilatation principle, the 
duration of their action usually falls far short 
of the continuous, twenty-four-hour vaso- 
dilator effect of the light cradle. I have found 
alcohol an effective vasodilator second only to 
the light cradle. A prolonged increase in skin 
temperature (six to twelve hours) may be ex- 
pected following the administration of 30 cc. 
of spiritus frumenti. The use of alcohol or 
other vasodilators concomitantly with the light 
cradle is superfluous. 


COMMENT 


Bedrest. Movements of any kind, walking 
included, are detrimental to the healing of 
ulcerative lesions. All pressure on the affected 
area must be removed and bedrest is impera- 
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Use of Light Cradle in Ulcers and Gangrene 


tive. In the great majority of instances, if the 
patient is put at bedrest under a light cradle, 
marked improvement will be evident in a few 
days. Care must be exercised so that the ulcer- 
ated area does not come in contact with the bed. 

Omission of Dressings. 1 do not believe that 
dressings over ulcers serve any physiologic 
purpose whatsoever.? The continuous use of 
wet or greasy dressings may macerate the skin, 
giving opportunity for more extensive destruc- 
tion. Even when dry dressings are used, upon 
removing the bandage the skin is found to be 
macerated, swollen and wet with serum. Any 
covering that prevents evaporation appears to 
hinder granulation and cause the skin to swell 
along its margins. Under a cradle the serum 
exuding from the lesion dries quickly, edema 
subsides and the skin returns to its normal 
color. Exposure to the air induces the produc- 
tion of a hard, thin surface which acts as a 
much more effective seal against pathogenic 
organisms than all the devices invented by man. 
This condition favors healing, meanwhile pro- 
viding a trellis for the migration of fibrous and 
epithelial cells across it. The omission of a 
dressing is a distinct contribution to the healing 
of an open lesion. The English have eliminated 


dressings from clean abdominal wounds at 
least since 1925. 

Jacobson? has said: “Since the dawn of 
history man has been unable to resist the urge 
to put something on, in, or over his wounds. 
This action presumably was the natural result 
of the impulse to protect and cure. For perhaps 
a much longer time, however, animals have 
treated their wounds by keeping them open, 
and clean by licking. Instinct dictated what 
should be done when injured . . . It is well 
known that the animal, unless he is so severely 
disabled that he cannot reach his wounds, heals 
much more quickly and with less infection 
than man.” 

Early radical surgical débridement of ulcera- 
tive lesions is rarely needed and, in fact, may 
be contraindicated. Topical applications must 
be used cautiously so that there is no further 
local injury. Brightly colored antiseptics are 
toxic and interfere with cell proliferation. 
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Sponge Count during Operation 


O. A. M.D., Seattle, Washington 


es in well regulated hospitals the problem 
of sponge count is at times a disturbance 
to tranquility in the operating room. The use 
of radiopaque material in the sponges does not 


Fic. 1. The instrument has perforated one end of 
the tape and the gauze; the other end of the tape 
is threaded inside of the instrument. 


always prevent leaving a sponge in the wound, 
for routine roentgenographic examination is 
not performed on every patient at the com- 
pletion of an operation. 

When the patient is removed from the oper- 
ating table with a sponge unintentionally left 
in the incision, it is usually the result of two 
concomitant errors: (1) the nurses were incor- 
rect in their count, (2) the surgeon or his assist- 
ant forgot that a sponge was placed into the 
operating field. As long as we rely on human 
accuracy and human memory there will be 
occasions when a sponge is inadvertently left 
in the wound. 

Practically every surgeon of extensive ex- 
perience has had grief with the sponge count. 
The writer’s abhorrence of confusion in sponge 
count goes back many years. Before the use of 
radiopaque material in the sponges, the count 
was minus in two operations performed by me. 
These two sponges have never been recovered. 
Although some twenty years have passed, 
neither of these patients has had any untoward 
reaction or complication that would indicate 
a retained sponge. After a long and careful 
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search it was evident that there had been a 
miscount. Nevertheless, this experience left 
me with an extremely unpleasant memory. 

Of the many experiences I have had with 


Fic. 2. The tape has been pulled through the gauze 
forming the noose. 


retained sponges the most fantastic is that of a 
woman who came under my care for marked 
frequency and dysuria. 

Four months before she had undergone an 
interposition uterine operation. There was no 
history of urinary leakage, but a marked fre- 
quency and urgency of urination. A cysto- 
scopic examination revealed what was 
believed to be an enormous stone in the bladder. 
Cystostomy revealed a_ three-yard gauze 
pack well covered with phosphatic encrusta- 
tion. After removal of the pack, the patient 
made a satisfactory and complete recovery. 

If the surgeon is adamant on two points, the 
event of inadvertently leaving a sponge in the 
wound can be avoided: (1) no sponges should 
be left loose in the incision, not even for a 
second; (2) a tape should be attached to every 
sponge which is to be used as a pack or which 
is to be left in the wound for any purpose 
whatever. A tape 1 cm. wide and 40 cm. long 
can readily be attached to every sponge left 
in the wound. The use of a sharp-pointed 
instrument (Fig. 1) with an opening between 
the point and handle expedites attaching the 


4 
te 
af 
. 
+ = 
4 ( 
A & 
. 


Sponge Count during Operation 


tape to the gauze sponge. The point of the 
instrument is passed through the end of the 
tape and through the margin of the gauze. 
The other end of the tape is placed into the 
opening of the instrument and pulled through 
the gauze and the perforated end of the tape. 
This maneuver leaves the sponge in a noose 
of the tape. (Fig. 2.) Any number of sponges 
can be attached to the tape. If additional 
sponges are desired after the first one has been 
placed into the wound, the instrument can 
be passed through whatever number of sponges 
necessary and the loose end of the tape pulled 


through. The loose end of the tape remains, of 
course, on the outside of the incision. 

Forceps can be placed on the sponge but 
usually clutter up the area around the incision; 
also they are frequently inadvertently de- 
tached to be used for other purposes. The tape, 
on the contrary, is not in the way and the 
entire personnel is relieved of the tension pro- 
duced by worrying about the sponge count. In 
other words, the responsible surgeon and staff 
are not dependent entirely on human memory 
or human accuracy, but on a _ mechanical 
device to keep track of sponges. 


Peptic ulcers which persistently bleed should be operated upon within 
the first forty-eight hours. After continuous bleeding for seventy-two hours 
the prognosis becomes poor. Ordinary emergency gastrectomy has a mor- 
tality of approximately 9 per cent; but if the patient’s blood urea nitrogen 
level is more than 50 mg. per 100 cc., the gastrectomy mortality rate jumps 
up close to 35 per cent. For this reason Thompson, Stewart and others 
believe that such a high blood urea nitrogen level should be considered a 
positive contraindication to emergency gastrectomy. (Richard A. Leonardo, 
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CASE REPORTS 


Lymphangiosarcoma in the Postmastectomy 
Lymphedematous Arm 


Cot. WaRNER F. Bowers, m.c., Masor Evan W. ScHEAR, M.C., U.S.A.F.,* AND Lt. Cot. 
Paut C. LeGatvan, m.c., Fort Sam Houston, Texas 


Since 1948, when Stewart and Treves? first 
described the clinical entity of lymphangio- 
sarcoma in the postmastectomy lymphedema- 
tous arm, occasional additional case reports 
have appeared in the literature. The authors 
have found a total of fifteen reported cases and 
Jessner et al. have referred to several unre- 
ported cases.‘ In the original descriptions of 
these lesions by Stewart and Treves® the 
tumors all were lymphangiosarcomas, but in 
subsequent papers several tumors have been 
described which contained hemangiosarcoma- 
tous elements. In view of the rarity of this 
condition, the difficulties attendant upon pre- 
cise diagnosis, the previous confusion with 
Kaposi’s sarcoma’ and the generally rapid fatal 
course regardless of treatment, it seems well 
to add our case to the accumulated literature. 

In the fifteen cases reported in the litera- 
ture!—468-!0 the time interval between radical 
mastectomy and appearance of lymphangio- 
sarcoma varied from two to fourteen years, the 
average being nine years. Treatment in these 
cases has been varied, ranging from none be- 
cause of patient refusal, through irradiation, 
wide excision with irradiation, irradiation fol- 
lowed by recurrence for which interscapulo- 
thoracic amputation was performed, high 
humeral amputation, shoulder disarticulation 
and interscapulothoracic amputation primarily. 
Of the fifteen cases, twelve patients are known 
to have died or to have had widespread 
metastases within nine months. In the pub- 
lished reports one patient was alive at three 
years, one at one year and one at four months. 


CASE REPORT 


A forty-seven year old white woman was 
admitted to Brooke Army Hospital on August 


25, 1952. Six years previously right simple 
mastectomy for carcinoma had been performed 
and postoperative irradiation had been given. 
Marked lymphedema of the entire right arm de- 
veloped almost immediately and was persistent. 
Six months prior to admission a small, red- 
dish, slightly elevated lesion developed on the 
inner aspect of the mid-portion of the lymphe- 
dematous right arm. A month later a second 
similar lesion appeared adjacent to it. In 
March, 1952, these two lesions were excised 
and the pathologic report was ‘inflammatory 
reaction.” Following the excisional biopsy, 
additional similar lesions appeared in the 
vicinity of the biopsy scar until an area of 
about 15 cm. in diameter was involved. A por- 
tion of this area was excised in August, 1952, 
and the pathologic diagnosis was “sclerosing 
hemangioma.” At that time the patient’s local 
physician questioned the diagnosis, believing 
that the lesion clinically resembled reported 
cases of lymphangiosarcoma. For that reason 
the patient was transferred to Brooke Army 
Hospital for further study and treatment. 
Examination on admission showed the well 
healed scar of right mastectomy and a markedly 
lymphedematous right arm which exhibited 
multiple small, reddish purple elevated lesions 
on the inner aspect of the mid-portion. (Fig. 1.) 
The two scars of previous biopsy excisions were 
well healed. One microscopic slide from the 
August biopsy was forwarded to this hospital 
and re-examination again failed to substantiate 
the diagnosis of lymphangiosarcoma. The pa- 
tient and her husband were informed that in 
the presence of multiple pathologic diagnoses of 
a benign lesion we could not recommend fore- 
quarter amputation, even though clinically we 
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Fic. 1. Gross appearance in August, 1952. 


believed this to be early lymphangiosarcoma. 
Therefore, an extensive rectangle of skin and 
subcutaneous tissue was excised with all de- 
tectable involved tissue in one block. A primary 
split-thickness skin graft was applied. Micro- 
scopic slides were sent to the Armed Forces 
Institute of Pathology and to three nationally 
known pathologists, all of whom confirmed the 
diagnosis of a benign lesion. 

Convalescence was uneventful and repeated 
follow-up care was arranged. Two follow-up 
visits showed no recurrence, but in March, 
1953, the patient noted a new lesion adjacent to 
the grafted area and grossly similar to the 
previous lesions. On March 16, 1953, a second 
block excision and skin graft procedure was 
performed. Microscopic sections of this tissue 
revealed a definite lymphangioblastic sarcoma 
similar in type to that described by Stewart 
and Treves as occurring in lymphedematous 
extremities following radical mastectomy. It 
was believed that the lesion had been com- 
pletely excised but that the condition of the 
extremity itself predisposed to development of 
further malignant tumors. Forequarter ampu- 
tation was decided upon. After results of a 
complete chest and skeletal x-ray survey had 
been reported as negative, interscapulothoracic 
amputation was performed on April 2, 1953. 
The postoperative course was uneventful, and 
the patient left the hospital on May 9, 1953. 
Follow-up examination has continued to show 
a healed wound without local or distant evi- 
dences of tumor as recent as June, 1955, more 
than two years postoperatively. (Fig. 2.) 
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Fic. 2. Healed wound four weeks after interscapulo- 
thoracic amputation. The patient prefers not to 
wear a prosthesis but uses a cloth “shoulder” to 
support her clothing. 


COMMENTS 


During the period from August 10, 1952, 
until March 16, 1953 (seven months), four 
biopsies were taken before a histopathologic 
diagnosis of malignancy was made. 

The first biopsy (August 10, 1942) revealed 
a rather marked infiltration of chronic in- 
flammatory cells within the corium with con- 
centration around accessory skin structures, 
mature blood vessels and numerous small 
irregular vascular spaces lined by endothelium. 
The lining cell detail was somewhat obscured 
by the inflammatory cells; however, no ab- 
normal cells were seen and no unusual mitotic 
activity was noted. The apparent cellularity 
and stratification was due in part to the thick- 
ness of the section. The irregular vascular 
spaces did not contain any recognizable mate- 
rial and no distinct nodular formations were 
seen. 

The interpretation was lymphatic stasis, 
lymphangiectasis and chronic inflammation. 
No pathologist would give an unequivocal diag- 
nosis of malignancy. There was agreement also 
that other areas of involvement should be 
studied. At this time it was the clinical impres- 
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Fic. 3. Fourth biopsy. Lymphangiosarcoma. (Original 
magnification X 400.) 


sion that this case was one of lymphangiosar- 
coma. The original observer, well aware of this 
condition, recommended surgical treatment 
but received no support from his colleagues in 
pathology. 

On August 27, 1952, another biopsy of a 
nodule on the right arm was taken. This re- 
vealed a more fibrotic corium interspersed by 
many irregular vascular spaces and infiltrated 
with chronic inflammatory cells. The spaces 
were more distinct, small in size and supported 
only by the surrounding collagen. The lining 
endothelial cells were somewhat more prom- 
inent, but no anaplasia was noted and no 
unusual mitotic activity was present. The 
interpretation was chronic inflammation, fat 
necrosis, fibrosis and lymphangitis. 

There was general agreement by all patholo- 
gists that this could not be called malignant 
histologically, but many were concerned with 
the persistent, progressive, recurring nature of 
the lesions. All agreed that the case should be 
followed by further biopsies. 

On September 8, 1952, a skin wedge of the 
right arm containing nodular lesions was re- 
moved. This presented a much more diffuse 
involvement of the corium and subcutaneous 
tissue, with areas containing many naked, ir- 
regular vascular channels and other areas show- 
ing a more diffuse accompanying inflammatory 


infiltration. The channels were distinct and 


irregular, and the endothelial cells were prom- 
inent. No stratification was present. There was 
a tendency for some of these channels to extend 
into the subcutaneous tissue and fat. Some of 
the channels contained red cells. 
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This lesion was interpreted as chronic in- 
flammation, angiectasis and capillary prolifera- 
tion. The diagnosis of sarcoma could not be 
made. Several pathologists were concerned 
with the capillary proliferation which was 
unlike that seen in capillary angiomas else- 
where. The majority of pathologists were not 
in favor of radical surgery at this time. One 
prominent pathologist, on considering the 
histopathologic picture and clinical course, 
strongly favored immediate treatment as 
lymphangiosarcoma. 

On March 16, 1953, a biopsy was taken of a 
bluish, discolored mass (diameter 1 cm.) on the 
skin overlying the triceps of the right mid-arm. 

The corium and subcutaneous tissue were 
infiltrated with chronic inflammatory cells 
clustered around many irregular, small, slit- 
like vascular spaces. These spaces were lined 
by prominent cells with irregular hyperchro- 
matic nuclei showing considerable stratification 
and mitotic activity. Deep in the corium and 
extending into the subcutaneous connective 
tissue and fat was a distinct, irregular nodule 
of tumor tissue. This tumor was made up of 
closely packed spindle cells tending to form 
small vascular channels. In some areas the 
spindle cells tended to stream and had a distinct 
sarcomatous pattern. There was definite ex- 
tension into the fat and varying quantities of 
collagen deposition were noted in the tumor. 
The nuclei were irregular in size and shape, 
hyperchromatic, and mitoses were prominent 
with many abnormal mitotic figures. Where the 
proliferation of cells was most marked, the 
vascular pattern was less apparent. Some of 
the spaces contained a few red cells while 
others contained only an eosinophilic amor- 
phous precipitate. The tumor nodule had very 
little surrounding fibrosis and inflammatory 
reaction. (Fig. 3.) 

The histopathologic interpretation was unan- 
imously malignancy, with the diagnosis of post- 
mastectomy lymphangiosarcoma. 

On April 16, 1953, right forequarter amputa- 
tion was performed. Grossly and histologically 
no evidence of the tumor was found in the 
specimen. There was only edema, focal hemor- 
rhage, chronic inflammation and fat necrosis. 

From the pathologists’ point of view, this 
case was most interesting because in its evolu- 
tion might be the clue to earlier diagnosis of 
this disease. The first surgeon who saw this 
patient in conjunction with the pathologist 
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interpreted the clinicopathologic picture as 
postmastectomy lymphangiosarcoma and sub- 
sequent events justified this interpretation. 
Only one prominent pathologist, after seeing 
the third biopsy (September 8, 1952), was will- 
ing to recommend radical surgery. His basis 
was the clinical history and the gross appear- 
ance of the lesions, plus the microscopic picture. 
He was of the opinion that if we are ever to do 
something about postmastectomy lymphangio- 
sarcoma, it must be done before the lesion 
develops into a frank sarcoma. He was willing 
to predict the outcome of this case based on the 
clinicopathologic picture, but not the histologic 
data alone. Possibly after an accumulation of a 
number of cases pathologists will be able to 
predict what the outcome will be, but at the 
present time, using our present criteria for 
malignancy, this prediction cannot be made. 
Perhaps in this case a biopsy was not taken in 
the correct area. This may be true, but the 
patient was under close surveillance and ex- 
cision biopsies were made of all suspicious 
lesions. The biopsies were adequate in extent 
of surface as well as in depth. Perhaps there is 
no early histopathologic clue. We may have to 
rely on a combined clinicopathologic picture, 
such as in this case, with pathologic diagnosis 
only of lymphangiectasis. If we can show that 
a sufficient percentage of such cases with these 
changes progress to malignancy, we may be 
justified in earlier radical treatment. 

A final possibility is that hinted by Jessner 
et al.‘ that the condition is part of a carcinoma 
in which the picture is undifferentiated car- 
cinoma or stromal response rather than a new 
malignancy of endothelial nature. This is con- 
jectural and is not considered probable. 

In the case presented herein, histologically 
areas of similarity between the breast biopsy 
specimen and the lesion diagnosed finally as 
lymphangiosarcoma can be found. However, it 
is not our opinion that these are parts of one 
and the same lesion. 

The finding of a lesion clinically compatible 
with lymphangiosarcoma but pathologically 
reported on original biopsy as a benign vascular 
tumor and on subsequent biopsy showing 
malignant angiosarcomatous elements, was 
previously reported by Jessner et al. in 1952.4 
It is of interest to note that in their case 
approximately six months elapsed between the 
biopsy which demonstrated a benign vascular 
tumor and the findings of malignant lymphan- 
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giosarcoma. In our case an interval of one year 
elapsed between the diagnosis of “inflamma- 
tory reaction”’ and the diagnosis of malignant 
angioendothelioma. 

Because of the extremely poor prognosis 
shown by the follow-up reports of previous 
cases, the anxiety of the physicians in charge 
of this case may be inferred. The patient and 
her husband were at all times well informed 
not only of the current findings but also of the 
possible prognostic significance of those find- 
ings, and willingly followed all recommenda- 
tions as to treatment. The staff of this hospital 
was unwilling to recommend forequarter ampu- 
tation in the absence of a pathologic diagnosis of 
malignant tumor. However when lymphangio- 


‘ sarcoma was found in March, 1953, forequarter 
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amputation was performed immediately. 

The authors believe that the importance of 
this case lies in the object lesson that may be 
inferred from the case report. The first arm 
lesion, which had the clinical appearance of 
lymphangiosarcoma, appeared in February, 
1952. In March, 1953, a new lesion appeared in 
the vicinity of the grafted area and on this 
occasion proved to be malignant angioendothe- 
lioma, although the lesion was clinically identi- 
cal with those lesions which had been previously 
reported as benign. This progression of the 
pathologic process from benign to malignant 
emphasizes the need for extremely careful 
follow-up of all patients who develop, in a 
lymphedematous arm, similar lesions which are 
reported as benign on excisional biopsy. 


SUMMARY AND CONCLUSIONS 


1. A case of lymphangiosarcoma similar in 
type to the cases reported by Stewart and 
Treves and others is reported, with survival 
without recurrence following  interscapulo- 
thoracic amputation for over two years. 

2. The original breast biopsy slide was re- 
studied, and while there are some points of 
similarity with the lesion from the arm diag- 
nosed as lymphangiosarcoma, it is our definite 
opinion that these are distinct and separate 
entities. 
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e A SUCCESSFUL and simple operation for cardiospasm is extramucosal 


myotomy of the cardioesophageal musculature, according to the studies of 


Brownrigg in Canada. (Richard A. Leonardo, M.D.) 
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From the Veterans Administration Hospital, Dayton, 


Obio and Department of Surgery, Obio State University, 
Columbus, Obio. 


girs unusual case of multiple neoplasms of 
the rectum and colon which presents four 
simultaneous primary malignant lesions asso- 
ciated with two benign mucosal adenomas is 
reported in order to help maintain accurate 
statistics of the incidence of multiple malig- 
nancy of the colon and rectum, and to re- 
emphasize the relationship of malignancy to 
polyposis. This patient had a large carcinoma 
in the descending colon and three pedunculated 
polyps, the largest of which was an infiltrating 
adenocarcinoma without extension into the 
stalk while the smaller lesions were benign 
mucosal adenomas. In the sigmoid colon there 
was an ulcerating carcinoma which extended 
through the muscularis, and in the rectum a 
large ulcerating carcinoma extended into the 
adjacent perirectal fat. Histologically the four 
malignant neoplasms were of similar appear- 
ance. Although extension through the wall of 
the bowel and into small lymphatics was noted, 
no extension into blood vessels and no lymph 
node metastases were demonstrated. 


CASE REPORT 


S. M., a fifty-eight year old white man, was 
admitted to the Veterans Administration Hos- 
pital in Dayton, Ohio on October 18, 1953. 
His chief complaint was low abdominal cramp- 
ing pain of one month’s duration, intermittent 
in character and progressive in degree. The 
patient had experienced alternate constipation 
and diarrhea for four months with diminution 
in caliber of the stool. He denied anorexia, 
nausea or vomiting but reported a 12 pound 
weight loss in the three months prior to admis- 
sion, associated with easy fatigability and 
weakness. 

The family history was vague and largely 
non-contributory since the patient, an immi- 
grant, reported no contact with his relatives 
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for twenty years. He had contracted pulmonary 
tuberculosis in 1946, had had a left thora- 
coplasty in 1948 and had been free of active 
disease since 1950. System inventory was 
essentially negative. 

Physical examination on admission dis- 
closed the patient to be acutely and chronically 
ill, poorly nourished, pallid and slightly dehy- 
drated. His temperature was 101.8°F., pulse 
120 and blood pressure 118/66. There was a 
deformity of the left chest due to the previous 
thoracoplasty. The abdomen was moderately 
distended and in the left lower quadrant there 
was definite, although low grade tenderness. 
Peristalsis was hypoactive. No masses were 
palpated in the abdomen and there was no 
ascites. The liver was not enlarged. On rectal 
examination a firm, fungating tumor mass was 
found, located 7 cm. from the anal verge and 
encircling the posterior two-thirds of the rectal 
wall. The remainder of the physical examina- 
tion was not remarkable. The admission white 
blood count was 6,400, red blood count 
3.8 million and hemoglobin 5.7 gm. Urinalysis 
was within normal limits. Scout films of the 
abdomen showed distention of the cecum and 
ascending colon indicative of partial large 
bowel obstruction. X-ray of the chest con- 
firmed the presence of stable, inactive, pulmo- 
nary tuberculosis. 

The patient was treated with nasogastric 
suction, antibiotics and intravenous fluids 
supplemented by blood transfusions. His 
hydration improved, distention lessened and 
on the third hospital day he passed flatus spon- 
taneously. Due to the persistence of low grade 
incomplete large bowel obstruction, transverse 
colostomy was performed under local anesthesia 
on the sixth hospital day. Biopsy of the rectal 
lesion was performed through the proctoscope 
and reported as adenocarcinoma, grade 11. 

After colostomy the general condition of the 
patient improved markedly. Further blood 
transfusions were given, the bowel was decom- 
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Fic. 1. Drawing illustrating the four simultaneous carcinomas and adjacent benign mucosal polyps. 
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pressed and prepared with sulfasuxidine® and 
streptomycin for definitive therapy. On cysto- 
scopic examination no bladder involvement 
by the rectal tumor was discovered. No barium 
enema was given. The patient was again oper- 
ated upon on November 20, 1953. Exploration 
of the abdomen demonstrated the presence of 
neoplastic masses in the descending colon, sig- 
moid and rectum. No masses nor polyps were 
palpated in the remainder of the colon. No 
peritoneal nor liver metastases were found. A 
loop of jejunum 18 inches from the ligament of 
Treitz was fixed to the neoplastic mass in the 
lower portion of the descending colon and was 
resected along with the left colon down to the 
mid-sigmoid area. During the procedure no 
involvement of lymph nodes was demonstrated 
grossly. At the completion of this dissection 
the condition of the patient was such that the 
operator deemed further extirpation of the 
remaining neoplasms to be ill advised. A fur- 
ther staged approach having been decided upon, 
the abdomen was closed leaving a defunction- 
alized sigmoid colostomy after small bowel con- 
tinuity had been re-established by end-to-end 
jejunojejunostomy. 

The postoperative course was uneventful 
except for the development of a small sub- 
cutaneous wound abscess in the superior por- 
tion of the incision which was opened and 
allowed to heal secondarily. The pathologist 
reported that the segment of colon removed 
measured 30 cm., and that 9 cm. from the 
distal margin of resection there was a large 
carcinoma measuring 6 by 5 by 5 cm. which 
encircled the wall and occluded the lumen. The 
tumor mass had invaded the pericolic adipose 
tissue and to it was fixed a segment of small 
bowel 25 cm. in length. Microscopically the 
lesion, a large adenocarcinoma, showed in- 
vasion of the small lymphatics but no invasion 
of the veins or regional lymph nodes. Proximal 
to the large carcinoma there were three pedun- 
culated polyps, the largest of which measured 
2 cm. in diameter, the smallest 5 mm. in 
diameter and the third 1 cm. in diameter. In 
the largest of the polyps was demonstrated an 
infiltrating adenocarcinoma without extension 
down into the stalk. The smaller polyps were 
benign mucosal adenomas. (Fig. 1.) 

Barium enema with air contrast studies and 
proctosigmoidoscopic examination through the 
transverse colostomy showed no evidence of 
other polyps. On December 18, 1953, after 
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healing of the abdominal incision, procto- 
sigmoidectomy was performed. At the time of 
operation the rectal carcinoma, along with a 
smaller apparently disassociated lesion of the 
sigmoid colon, was removed without difficulty. 
The patient’s postoperative course was un- 
complicated. Pathologic examination of the 
26 cm. specimen of sigmoid and rectum showed 
an ulcerating carcinoma in the sigmoid colon 
measuring 3 cm. in diameter and located 10 cm. 
from the orifice of the defunctionalized colos- 
tomy. On microscopic examination this lesion 
was classified as an adenocarcinoma, grade 111, 
and extended through the wall of the bowel and 
into the pericolic adipose tissue. The rectal 
lesion was a large, ulcerating, fungating car- 
cinoma, 8.5 cm. in length and 5 cm. in trans- 
verse plane, located 7 cm. from the anal verge. 
A mulberry-shaped satellite tumor nodule 
3 cm. in diameter was attached to the inferior 
pole of this tumor by a relatively small pedicle. 
(Fig. 1.) 

Microscopic examination showed this lesion 
to be a grade 111 adenocarcinoma with similar 
appearance to the one in the sigmoid. There 
was extension through the muscularis propria 
into adjacent perirectal adipose tissue and into 
perineural lymphatics. Section of the six lymph 
nodes around the carcinoma in the sigmoid and 
section of seven lymph nodes around the 
carcinoma in the rectum demonstrated no 
metastases. 


COMMENTS 


We conclude that the pathologic findings 
in this case justify consideration of each of 
these lesions as simultaneous primary malig- 
nant neoplasms according to the criteria of 
Warren and Gates" who state, ‘“‘each of these 
tumors must present a definite picture of 
malignancy; each must be distinct, and the 
possibility of one being a metastases of the 
other must be excluded.” 

The incidence of multiple carcinoma of the 
colon is reported to range from .6 to 4.6 per 
cent.2* This includes both simultaneous and 
successive lesions. The majority of these are 
double tumors; relatively few cases with three 
carcinomas having been reported.':*:45 Ed- 
wards’ reported a case of four successive 
carcinomas of the colon, but excluding cases of 
multiple familial polyposis we have been unable 
to find a report of four simultaneous lesions as 
were encountered in this patient. Bacon,' in his 
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comprehensive review of the subject, made a 
plea for keeping the possibility of multiple 
colonic neoplasms in mind and stated that the 
rate of reported cases was perhaps too low, 
being only 8.8 per year in lesions confined to 
the sigmoid, rectum and anus. Thomas, 
Dockerty and Waugh,’ reviewing all ceses of 
multiple primary carcinomas of the colon at 
the Mayo Clinic from 1907 to 1944, report 
132 cases or an incidence of 3 per cent of all 
patients having resections for carcinoma of the 
colon or rectum. In this series, in the simul- 
taneous group, the pattern of distribution of 
lesions closely followed that of patients with 
solitary lesions. Thus, 67.6 per cent of the mul- 
tiple tumors were found in the sigmoid and 
rectum, 17 per cent in the cecum and ascending 
colon, 9.6 per cent in the descending colon and 
5.6 per cent in the transverse colon. In the 
group with sequentially occurring lesions this 
distribution was not observed. Here the largest 
proportion of carcinomas occurred in the 
cecum, ascending and transverse colon (53.8 per 
cent), while only 33.4 per cent were found in 
the sigmoid and rectum and 12.8 per cent 
occurred in the descending colon. 

Whether or not all multiple carcinomas of 
the colon arise in pre-existing polyps is a 
matter for dispute and conjecture. The in- 
cidence of colonic polyps found at autopsy is 
reported to vary from 2.4 per cent’ to 9.5 per 
cent.® The occurrence of polyps associated with 
carcinoma of the colon is considerably higher. 
Berson and Berger* report associated polyps in 
25 per cent of patients with solitary colonic 
carcinoma and in 37.5 per cent of patients 
with multiple malignancy of the colon. Inter- 
estingly enough these same authors report only 
a § per cent incidence of polyps in patients 
with carcinoma of the rectum. 

Multiple malignancy of the colon is of con- 
siderable diagnostic, therapeutic and _prog- 
nostic import. The presence of any solitary 
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lesion of the colon or rectum should alert the 
surgeon to a thorough investigation of the 
entire large bowel for additional neoplasms or 
polyps. The use of the barium enema including 
air contrast studies and the proctoscope are 
indispensable in the preoperative evaluation 
of the patient. Thorough examination of the 
colon should be made manually at the time 
of operation and after removal of any polyp 
or carcinoma of the colon or rectum the patient 
should be held in circumspect suspicion for the 
development of a new malignant lesion. 


SUMMARY 


1. An unique case of four simultaneous 
malignant neoplasms of the colon is presented. 
2. The importance to the surgeon of multiple 
malignancy of the colon is re-emphasized. 
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occurrence of severe postoperative 
hematemesis in the immediate period after 
gastrectomy fortunately is not often encoun- 
tered. The improvement in our surgical technic 
is responsible for that; however, when the 
occasion does arise, it is sometimes very 
difficult to decide on immediate surgical inter- 
vention in a very ill patient and advice on the 
proper course of action is very scarce in the 
literature. 

A certain amount of postoperative bleeding 
is expected in all cases after gastrectomy; how- 
ever, when massive hematemesis develops, 
conditions other than bleeding from the 
anastomosis must be considered. A careful 
perusal of the patient’s past history and 
attention to significant signs, symptoms or 
conditions found at operation will usually 
prove most helpful. 

The following case report represents the only 
instance of such massive postoperative hema- 
temesis encountered in my experience and is 
worthy of report in order that the condition 
might be kept in mind by those surgeons 
specializing in gastric surgery. 


CASE REPORT 


A. M. (No. C 94471), a thirty-seven year old 
white man, was admitted to St. Vincent’s 
Hospital, New York City, on December 7, 
1953, for elective surgery (gastric resection for 
peptic ulcer). He had had a history of recurrent 
episodes of epigastric distress with vomiting 
for a period of three years. Gastrointestinal 
x-rays taken on several occasions revealed the 
presence of an active duodenal ulcer and the 
last series taken just prior to admission revealed 
the presence of some pyloric obstruction. 

The patient had been put on a strict medical 
regimen for several years but did not respond 
satisfactorily. The most significant point in the 
past history was that he did partake of alco- 
holic beverages to excess. 

While in the hospital laboratory findings 
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before operation were essentially negative 
The blood picture, blood pressure and liver 
function tests were within normal limits. 
Vascular spiders (nevus araneus) were noted 
on the forehead and on the superior part of 
the anterior chest wall. The remaining physical 
examination was normal. 

On December 11th, high gastric resection 
was performed, removing approximately 75 per 
cent of the stomach, with an antecolic short 
loop type of gastrojejunostomy. A two-layer 
anastomosis was performed with ligation of all 
bleeding points. A Levine tube had been in- 
serted into the stomach before operation and 
lavage at the end of the anastomotic procedure 
revealed that there was no bleeding at that 
time. 

At operation the liver appeared to be smaller 
than normal. There was one very large vein 
in the region of the gastrocolic omentum which 
appeared rather abnormal and had to be 
ligated. In the light of what transpired later 
this was a significant finding. 

The postoperative course (first twenty-four 
hours) was uneventful except that the patient 
was quite uncontrollable when he was coming 
out of the anesthesia. Drainage from the Levine 
tube was serosanguineous but not excessive. 

On the morning after the operation a mas- 
sive hemorrhage occurred in spite of the pres- 
ence of the Levine tube. The blood pressure was 
130/70 and vital signs were stabile. The 
amount of blood was about 500 cc. and it was 
dark and semi-coagulated. Drainage from the 
Levine tube continued to be serosanguineous. 
At 3:30 P.M. another massive hemorrhage 
occurred (500 cc.). The stomach was then 
lavaged and thrombin injected through the 
Levine tube. Another 600 cc. of blood was 
vomited at g p.m. The blood was not bright 
red. At this time the pulse became elevated and 
the pressure began to drop. Blood replacement 
was instituted throughout the day and ex- 
ploratory laparotomy was done at 10 P.M. 
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At laparotomy there was no free blood in the 
peritoneal cavity and very little blood in the 
Ke upper jejunum. The anterior part of the 
anastomosis was taken down and one small 
bleeding vein was found on the anterior aspect 
of the anastomosis. This did not appear 
particularly guilty of the massive hemorrhage. 
Further exploration of the gastric pouch 
revealed the presence of large massive clots in 
the cardiac end of the stomach and upon 
removing them a blood cast of what appeared 
to come from the lower esophagus was re- 
moved. A hot gauze pack was placed in the 
cardiac end of the stomach and pressure ap- 
plied up toward the esophagus. After this was 
iy removed no more bleeding could be seen. The 
es anastomosis was completed and the abdomen 
closed. The Levine tube was not replaced. The 
patient’s course was then uneventful and he 
was discharged on the twelfth postoperative 
day. 

X-rays of the esophagus six weeks after 
er: operation did not reveal the presence of 
esophageal varices. The gastric pouch and both 
jejunal loops appeared satisfactory. 


COMMENT 


Bleeding from the gastric remnant or from 
the anastomosis following gastrectomy can 
is Ae and does occur. The amount of bleeding is 
Se usually minimal and as a rule subsides within 
ee . twenty-four to forty-eight hours. When the 
ey hematemesis becomes massive, treatment must 
er be prompt and energetic if the patient is to be 
saved. The character of such hemorrhages 
2 should make one suspicious of conditions other 
Ae than bleeding from the anastomotic area. 
roa The history of excessive alcoholic intake was 
z significant in this patient in spite of the pres- 
ence at operation of what appeared to be a 
normal liver and a normal liver profile. The 
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existence of vascular spiders was also help- 
ful, for according to Brick and Palmer! the 
findings of vascular spiders in a patient should 
suggest not only cirrhosis but also esophageal 
varices. The presence of the very large vein in 
the gastrocolic omentum indicated some degree 
of venous obstruction. Application of the 
Levine tube prior to operation and its pressure 
against friable esophageal vein walls may have 
been one of the contributing factors in causing 
the massive hemorrhage. Gastrectomy may 
have increased the back pressure in the existing 
dilated esophageal vein and also contributed 
to esophageal bleeding. 

The operation for the postgastrectomy 
hemorrhage was undoubtedly helpful because 
it is believed that the bleeding was continuous 
beneath a clot in the lower esophagus or high 
in the stomach, and removal of the clot caused 
retraction of the offending vessel with cessation 
of the bleeding. 

The negative x-ray findings (varices of 
esophagus) after operation was disappointing. 
However varices can exist without positive 
x-ray evidence and it is also known that the 
pressure in such varices is variable. 


SUMMARY 


1. A case of immediate postgastrectomy 
massive hemorrhage is reported. 

2. Cause of hemorrhage was due to rup- 
tured esophageal varices. 

3. Emergency exploratory operation with 
removal of clot appeared to be the procedure 
that checked the progress of the hemorrhage. 
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cases of cancer of the urachus have 
been reported.®7:!'!% In 1945 Hayes and 
Segal reported forty-five cases of urachal car- 
cinoma. Since that time eleven more cases have 
been reported. (Table 1.) The case presented 
herein is an additional one. 

Embryology. The primitive hindgut in the 
early fetus is the anlage of the rectum, upper 
part of the bladder and the urachus. The ter- 
minal portion of the hindgut, the cloaca, is 
lined by a single layer of cuboidal cells. The 
urorectal septum divides the cloaca into a 
posterior rectum and an anterior bladder and 
urachus. Simultaneous with this formation the 
epithelium of the newly formed structures 
becomes differentiated into a columnar type 
in the rectum and a transitional type in the 
bladder. The urachus, having no special func- 
tion, remains undifferentiated. Its lining re- 
tains, however, all the potentialities of the 
primitive cells. This retention of potency is the 
key to the occurrence of the several types of 
tumors of the urachus. Complete but ill regu- 
lated development toward glandular or transi- 
tional epithelium may overstep all bounds and 
give rise to colloid adenocarcinoma in one in- 
stance (Fig. 2) or squamous cell epithelioma 
in another. Both types have been described in 
a single patient.!? Rappoport and Nixon state 
that “‘usually the endodermal impulse pre- 
dominates, with resulting formation of ade- 
noma and eventually adeno-carcinoma.” 

Anatomy. The urachus is a small, cord-like, 
fibrous structure hugging the anterior ab- 
dominal wall, with peritoneum below it and 
transversalis fascia above. It is overlapped and 
almost concealed by the relatively large umbili- 
cal arteries. Its lumen communicates with the 
lumen of the bladder in about one-third of all 
cases.! In two-thirds of the cases the urachus 
is separated from the bladder by a thin parti- 
tion of mucous membrane. 

At birth the urachus extends 2 to 2.5 cm. 
from the apex of the bladder to the umbilicus. 
For the greater part of its course it is about 
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I mm. in diameter, enlarging to 3 mm. at 
bladder end. The two umbilical arteries and the 
urachus form a triangle with its apex at the 
umbilicus. There these structures join with the 
umbilical vein penetrating the transversalis 
fascia. 

In the adult the urachus extends upward 
from the anterior border of the bladder for 
5 to 5.5 cm. (with extreme limits of 3 to 10 cm.). 
It is 8 mm. wide at base, 2 mm. at apex. The 


epithelial canal of the urachus persists through- 


out life and is never completely obliterated.! 
The lumen, however, is subject to interruption 
by desquamating cells which may not degener- 
ate, but may display a remarkable activity in 
reproduction and multiplication. If this occurs, 
they push out into the connective tissue and 
form detached cysts or cystic diverticula of the 
lumen. Thus it follows that in adult life the 
continuance of this process causes the forma- 
tion of quasipathologic, and in rare cases, 
grossly pathologic sequences. 

It is the rule rather than the exception, 
according to Begg,' to find small adenoma-like 
structures and cysts along the urachus, espe- 
cially in patients over fifty. 

Characteristics and Classification. Urachal 
tumors may be termed as follows: (1) Supra- 
vesical, entirely above the bladder; these are 
encapsulated and extend into the space of 
Retzius, (2) intramural, within the muscular 
wall of the bladder and (3) intramucosal, lumen 
in direct continuity with lumen of bladder. 

The one centimeter of urachus which pene- 
trates the bladder wall is the most important 
for it is here that neoplastic growths appear. 
These tumors originate in the muscular wall 
and only subsequently penetrate the vesical 
cavity. Intramural and intramucosal tumors 
have no definite capsule, the acini lying in 
direct contact with muscular tissue. 

Differential Diagnosis. The differential di- 
agnosis of carcinoma of the urachus is easier 
when the examiner remembers that urachal 
tumors will always appear at the apex of the 
bladder, either completely outside the muscular 
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wall or no further in than the muscular layer. 
Only secondarily do they penetrate to the 
bladder cavity, often merely producing a bulge 
in the mucosal surface.* (Figs. 1 and 4.) 

These tumors are frequently mistaken for 
metastatic disease from the rectum because of 
the close similarity in microscopic appearance 
of the cells to that type of epithelium. (Fig. 
2B.) A rectal cancer, however, is composed of 
a more developed and permanent type of 
granular cells which hold their form longer 
and are more stable than those of a tumor of 
the urachus. 

Other differential diagnoses to be considered 
are echinococcic cysts, abscesses in space of 
Retzius, lipomas and cysts within the ab- 
dominal cavity. 

Clinical History. The symptom of hema- 
turia is the most common one, as in all bladder 
tumors. The combination of hematuria and 
detectable jelly-like mucus in the urine, is 
almost pathognomonic of urachal mucoid 
adenocarcinoma. The history usually presents 
some of the other typical symptoms of bladder 
tumor. There may be abdominal discomfort, 
suprapubic tenderness, frequency, dysuria or 
tenesmus. The reason for the last-named 
symptom is that infection frequently coexists. 

Age and Sex Distribution. This is a disease 
most frequent in middle-aged males (ratio of 
4 to 1). The youngest case reported is that of 
a twenty-six year old patient.‘ In fifty-seven 
cases there were twelve females and forty-five 
males, or a ratio of 21 to 79 per cent. 

Cystoscopic Appearance. The following are 
frequent manifestations of carcinoma of the 
urachus: (1) Protrusion or swelling of the apex 
of the bladder as if something were pressing 
from outside; (2) a flat epithelioma; (3) papil- 
lary or polypoid masses projecting into blad- 
der; (4) gelatinous fluid (rare) exuding from 
the tumor into the bladder. 

Treatment. The literature shows an _ in- 
creased incidence of both local and distant 
metastasis following surgical intervention. Begg 
states that, “the danger of recurrence is not 
in the bladder but in the space between the 
apex of the bladder and the umbilicus, between 
the transversalis fascia and peritoneum.” 

The only treatment is, therefore, radical 
removal. The umbilicus, the wedge-shaped 
block of transversalis fascia and peritoneum 
as far lateral as the obliterated umbilical 
arteries, and at least the upper half of the 
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Fic. 1. Photograph illustrating the opened large 
urachal cyst with the attached cuff of urinary bladder. 
The cyst cavity has a maximum inside circumference 
of 15.5 cm., and in the upper portion the wall in some 
places is not more than 1 to 2 mm. thick. The lining 
over most of the surface is covered by grey-brown 
hemorrhagic and bright yellow necrotic soft friable 
tissue and at its attachment to the apex of the urinary 
bladder has on the lining side a soft grey-red nodular 
mass of carcinoma tissue. There is a cuff of urinary 
bladder 2 cm. wide about the recent biopsy site (A). 
The tissue above this level represents the opened cyst. 
An additional cuff of urinary bladder was removed 
just beyond the attached bladder tissue. 


bladder should be removed. Endovesical treat- 
ment is strongly contraindicated. 

Prognosis. The short duration of symptoms 
and the presence of a large tumor indicates that 
these tumors “exist for a considerable length 
of time as simple tumors and only late in their 
course take on malignant characteristics.” 
This idea is strengthened by the fact that some 
of these tumors have calcification present in 
the capsule and stroma.* 

The tumors respond poorly to irradiation.’ 
Surgical removal is the most satisfactory 
method of treatment. The immediate post- 
operative results are good, but only one patient 
of the group of forty-six reported by Hayes 
and Segal had a three-year survival. The prog- 
nosis, therefore, is similar to that of infiltrating 
tumors of the bladder. 


CASE REPORT 


The patient was a forty-three year old white 
man. In 1941 he had had pain and nocturia. 
Routine examination at that time was nega- 
tive. Intravenous pyelograms and retrograde 
pyeloureterograms were normal. Bladder in- 
spection showed a smooth protrusion 4 mm. 
wide to the right of the bladder apex. This was 
scarcely discernible. Decision was made to 
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Fic. 2. A, photomicrograph illustrating the structure of the papillary adenocarcinoma of the urachus. B, section 
of the carcinoma illustrating the well differentiated mucus-secreting goblet cells in some portions of the tumor. 
The sections are from the nodular tissue at the attachment of the cyst to the bladder. (Hematoxylin and eosin 


stain, original magnification X 180.) 


Fic. 3. Photomicrograph illustrating the papillomatous structure of the lining in the thinner upper regions of the 
wall of the urachal cyst. The papillary folds are lined by darkly stained columnar cells and have among them a 
few cells in mitosis. (Hematoxylin and eosin stain, original magnification X 195.) 


Fic. 4. Photomicrograph illustrating the carcinoma infiltration of the wall of the urinary bladder in the region 
of the apex near the recent biopsy site. The lumen of some of the glands contains granular precipitate-like secre- 
tion material mixed with leukocytes. (Hematoxylin and eosin stain, original magnification < 180.) 


re-examine him in three months, but the 
patient did not return for two years. At this 
time he had painless hematuria with clots of 
three weeks’ duration. For weeks he had had 
midline suprapubic pain associated with ter- 
minal micturition. Shortly thereafter fre- 
quency, urgency and binocturia developed, but 
no chills nor fever. 

He had suprapubic tenderness to deep palpa- 
tion. The routine general examination was 
negative. The urine contained blood. A poly- 
poid, necrotic lesion was seen at the apex of the 
bladder. This was removed with the resecto- 


scope together with a generous margin of blad- 
der mucosa. The pathologic report was “‘mu- 
coid adenocarcinoma of the urinary bladder.” 

At operation the diagnosis of mucoid adeno- 
carcinoma of the urachus was made. The opera- 
tion consisted of removal of the urachus, 
adjacent transversalis fascia and peritoneum, 
together with the upper three-fourths of the 
bladder. (Figs. 1 to 4.) A high frequency 
electric scalpel was used. The remainder of the 
bladder was closed in two layers over an in- 
dwelling urethral catheter. A small catheter 
drained the bladder suprapubically. 
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Eighteen months postoperatively there was 
evidence of pulmonary metastasis. The final 
pathologic diagnosis was, “large congenital 
cyst and papillary mucoid adenocarcinoma of 
the urachus with infiltration of the wall and 
lining of the urinary bladder.” 


SUMMARY 


1. These rare or unusual tumors of the 
urachus are accompanied by symptoms of 
hematuria, dysuria, a low abdominal mass and 
sometimes mucus in the urine. 

2. A tumor is seen in the upper part of the 
bladder. 

3. The treatment is radical surgical removal. 
Endovesical treatment is not advised. This 
tumor does not respond to irradiation. 

4. The prognosis is similar to that of other 
infiltrating malignant tumors of the bladder. 


Acknowledgment: The authors are indebted 
to Dr. Phillip Graff for the study of the 
pathology of the tumors. 
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BOOK REVIEW 


Gray’s Anatomy of the Human Body. By Henry Gray, 
F.R.S. Edited by Charles Mayo Goss, m.p. Twenty- 
sixth edition, 1,480 pages, 1,202 illustrations (mostly in 
color). Philadelphia, 1954. Lea & Febiger. Price $16.00. 


We read that Henry Gray was in many 
respects a genius while still a medical student. 
He won many prizes for his work and writings 
on anatomic subjects. In 1858 Gray published 
his first edition on anatomy. It covered 750 
pages and contained 363 figures. A second 
edition was prepared by Gray and published 
in 1860. In 1861, at the age of thirty-four years, 
he died from an attack of confluent smallpox 
which he contracted from a nephew who was 
suffering from that disease. Little did he dream 
that nearly a century later his work would still 
be in publication and, during these years, used 
by hundreds of thousands of medical students 
and physicians throughout the world. 

Now we have a twenty-sixth edition. In this 
review we can do no better than copy a sort of 
résumé and description by the publishers: 

“All of the familiar aspects of the work are 
retained but the sequence of presentation now 
corresponds more closely to the modern ap- 
proach to the study of anatomy. The chapter 
on the peripheral nervous system has been 
re-written and headings and _ sub-headings 
have been added. All references to the auto- 
nomic nervous system and all of that part of the 
chapter devoted to this subject have been 
expanded considerably. It is now one of the 
most complete, concise and authentic descrip- 
tions of the anatomy of this system. 


American Journal of Surgery, Volume go, October, 1955 


“The chapter on surface and topographical 
anatomy has been revised to be of greater use- 
fulness to second year students. In addition, 
this improved text material has been moved 
forward to become the second chapter in the 
book. Other changes and additions include a 
virtually rewritten chapter on embryology; 
rewritten and revised descriptions of micro- 
scopic anatomy of many parts of the digestive 
system; and a greatly augmented consideration 
of the heart, which now becomes a separate 
chapter. To conform to current teaching prac- 
tices, the data on the nose have been relocated 
at the beginning of the chapter on the respira- 
tory system. Many illustrations have been 
added and some have been redrawn. Older 
histologic sketches are replaced with drawings 
designed to span the gap between gross dissec- 
tion and microscopic magnification. Legends of 
all of the 1,202 illustrations have been reset in a 
larger, easy to read type face.” 

We concur with every word. This volume is a 
masterpiece of bookmaking. All who use it will 
be impressed with the fact that it will remain 
open at almost any page. 

The reviewer began the study of medicine 
fifty years ago. The prescribed text was Gray’s 
Anatomy. We got down our old copy and com- 
pared it with this latest edition. The improve- 
ments and new material are vast and noticeable. 
In every respect it is one of the great medical 
works of the%past ninety-six years. 
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By Paul I. Hoxworth, M.D. 


Cincinnati General Hospital 


Clinical and experimental observations having 
shown that flexibility of suture material is, in 
some respects, undesirable, and that a rigid wire 
suture is superior to flexible materials for pre- 
venting wound disruptions, a new method of ab- 
dominal wound closure has been developed. 


The Hoxworth technic utilizes a preformed, rigid 
wire Fashure* which, because of its rectangular 
shape and rigidity, eliminates the shearing effects 
of flexibility and obviates the necessity of tying. 


The Fashure acts as its own needle. Since cutting 
material, threading needles, tying knots (and 
material waste) are all obviated, the method is 
quite simple and rapid. Two or three minutes is 
ample time for unhurried placement in a large 
wound. In terms of surface area, stainless Fashures 
give less foreign body contact than conventional 
tied wires. 


* Patent pending 


THE CLOSURE OF 
ABDOMINAL FASCIA 
WITH RIGID WIRE 
(FASHURE’) 
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The Hoxworth technic, the Fashure and the spe- 
cial applying forceps are described in detail and 
fully illustrated in the new issue of The Arma- 
mentarium, Volume II, Number IV. Be sure you 
read of this important new method of avoiding 
wound disruption. If your copy of The Armamen- 
tarium has not yet arrived, a note or card of re- 
quest will bring it to you promptly. 


Instrument Makers To The Profession Since 1895 


330 SOUTH HONORE STREET 


CHICAGO 12, ILLINOIS 


Branches Now In 
DALLAS, TEXAS — HOUSTON, TEXAS — ROCHESTER (MINN.) — CHICAGO 
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Published exclusively to help you 


meet the DIETARY 
PROBLEMS 


of your patients because— 


the TOTAL CARE of 
every patient includes NUTRITION 


for practical 
application of 


NEW advances in 


nutrition by 


INTERNIST 
SURGEON 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
Editor-in-Chief 


OBSTETRICIAN 
PEDIATRICIAN 


GERIATRICIAN 
FAMILY PHYSICIAN 


Responsibility for management of the dietary __ 


problems of your patients rests upon you 
regardless of your specialty in medicine or 
surgery. THE AMERICAN JOURNAL OF CLINICAL 
NUTRITION is the only journal of its kind 
published exclusively in the interests of helping 
the family physician or specialist include nu- 
trition as part of the TOTAL CaRE of his patient. 
In this important journal—written authori- 
tatively—are data presented from the prac- 
tical aspect of helping you meet the nutritional 
needs of your patient under medical or surgical 
treatment. Keep yourself informed of the new 
advances in clinical nutrition by sending 
your subscription now for this practical and 
permanently useful journal. 


S. O. WAIFE, M.D., F.A.C.P., ASSOCIATE IN MEDICINE, INDIANA UNIV. MED. SCHOOL 


SUBSCRIBE 
NOW! 

Use this 

handy coupon 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
49 W. 45th Street, New York 36, N. Y. 


Gentlemen: Kindly enter my subscription for 6 issues (one year) of 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION AT $6.00* 


enclose remittance 


Please bill me 


Address. 


City 


Zone State. 


*Canada, Central and South America $6.50; other foreign $7.00 
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In the November—December number of 


The American Journal of Clinical Nutrition 


Symposium on 


NUTRITION IN SURGERY 


Guest Editor 
|. S. Ravdin, M.D., Phila. 


PRINCIPLES OF SURGICAL NUTRITION, Roger D. Williams and Robert W. Zollinger 


SUPPLEMENTATION OF PROTEIN AND CALORIC NEEDS IN THE SURGICAL PATIENT, 
Harold G. Barker 


SOME ASPECTS OF NUTRITION IN THE PEDIATRIC SURGICAL PATIENT, C. Everett 
Koop and R. W. Paul Mellish 


NUTRITIONAL REHABILITATION OF THE ELDERLY PATIENT UNDERGOING SUR- 
GERY, Harold A. Zintel 


NUTRITION IN WOUND HEALING, Paul Mecray, Jr. 


NUTRITIONAL EVALUATION DURING THE ALTERED PHYSIOLOGICAL STATE AFTER 
INJURY, John M. Howard 


THE JUDICIOUS USE OF SALINE AND GLUCOSE SOLUTIONS BEFORE AND AFTER 
SURGICAL OPERATIONS, James D. Hardy 


JEJUNAL FEEDING, Thomas E. Machella and Robert G. Ravdin 


THE SURGICAL DIABETIC—CHANGING CONCEPTS, Walter M. Bortz, II and Edward L. 
Bortz 


* SUBSCRIBE 
NOW! 


Your valued hands, Doctor, NEED 


Acid Mantle Creme 


to prevent SCRUB DERMATITIS 


A Therapeutic—A Prophylactic 
NOT a Barrier Cream 


ACID MANTLE CREME—a buffered solution of aluminum acetate in a spe- 
cially formulated hydrophilic base with a dermatologically correct pH of 4.2 


For skin diseases in which there is an increased pH of the skin surface 
and/or a hypersensitivity to alkali, such as: Dermatitis of the hands in Sur- 
geons, occupational Eczema due to primary irritants including soap and 


alkalis, Nummular Eczema, Bath Dermatitis, Winter Itch, Dry Skin and 
Seborrheic Dermatitis. Write for Literature and Samples 


ia DOME CHEMICALS INC. 


109 WEST 64th STREET, NEW YORK 23, N. Y 


Bach Jssues Wanted 


(MUST BE IN GOOD CONDITION) 


‘! THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


March 1952 May 1952 


April 1952 November 1, 1950 
January 1950 


Send to 


The American Journal of Surgery, Inc. 
49 West 45th Street 


New York 36, N. Y. 
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Her anxiety 

piles sleepless nights 
on worried days. 

She needs mild, -- ~ 

but effective sedation 


for a sound sleep tonight, a calm day tomorrow... 


Just one tablet at bedtime of this new combi- 
nation of NemBuTAt and Reserpine will calm 
the worries of most patients with mild anxiety 
states. Yet, patients have a sense of well-being 
the next day—keep their drive and energy. 
The synergistic effect of the combination pro- 
duces smooth, gentle, prolonged sedation: 
NEMBUTAL acts quickly to induce drowsiness 
at bedtime, Reserpine sedation calms the 
patient through the following day. Small dos- 


509203 


Nembu-Serpin 


age makes side effects rare. Also recommended 

for treatment of mild essential hypertension. 

Prescribe NEMBU-SERPIN to give your anxiety 

patients a sound sleep tonight, a 

calm day tomorrow. In bottlesof 100. 

Each Nemsu-Serpin Filmtab contains — 
NemBuTAL® Calcium (Pentobarbital 


Calcium, Abbott), 30 mg. (% gr.) 
and Reserpine, 0.25 mg. 


®Filmtab—Film-sealed tablets; pat. applied for. 
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* 
Sulfathalidine. 
suppresses growth of intestinal bacteria’ 


SULFATHALIDINE is an efficient adjunct to in- 
testinal surgery. Since systemic absorption is 
insignificant, its action is confined to the intes- 
tinal tract. 


SULFATHALIDINE is virtually nontoxic, favors 
early healing, and reduces the incidence of peri- 
tonitis. It is also a valuable adjunct in ulcerative 
colitis. 


Dosage depends on body weight. The average 
adult dose is 8 to 12 tablets (each 0.5 Gm.) daily 
in divided doses, 


‘Sulfathalidine’ can also be readily administered 
as a pleasantly flavored suspension in the form 
of CREMOTHALIDINE ® , each oz. containing 6.0 
Gm. of ‘Sulfathalidine.’ 


References: 1. N.N.R. 1954, p. 107. 2. J.A.M.A. 153: 1516 (Dec. 
26) 1953. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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All of them are 
included in 

the more than 
30 organisms 
susceptible to 
broad - spectrum 


Str. faecalis (10.000 X) 


Staph. aureus (9,000 X) 


Upjohn 


ELECTRON 
MICROGRAPHS 


#TRADEMARK, REG. U.S. PAT. OFF,—THE UPJOHN BRAND OF TETRACYCLINE 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


SURGERY and 
ALLIED SUBJECTS 


A two months combined surgical course comprising general sur- 
gery, traumatic surgery, abdominal surgery, gastroenterology, 
proctology, gynecological surgery, urological surgery. Attendance 
at lectures, witnessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in the wards post- 
operatively. Pathology, radiology, physical medicine, anesthesia. 
Cadaver demonstrations in surgical anatomy, thoracic surgery, 
proctology, orthopedics. Operative surgery and operative gyne- 
colcgy on the cadaver; attendance at departments and general 
conferences. 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements.of the Ameri- 


can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and tadium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roengten 
department management are also included. 


COURSE FOR GENERAL 
PRACTITIONERS 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend depart- 
mental and general conferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—FALL, 1955 


SURGERY—Surgical Technic, Two Weeks, October MEDICINE—Gastroenterology, Two Weeks, October 
10, November 7 24 


Surgical Technic, Surgical Anatomy & Clinical : Disease 

Surgery, Four Weeks, October 10 

Anatomy Clinical Surgery, Two Weeks, Gastroscopy ’ Forty-Hour 
tober 24 4 

Surgery of Colon & Rectum, One Week, October Sesnnsiiiiie Two Weeks, October 17 


17, November 28 
General Surgery, One Week, October 17 


Gallbladder Surgery, Ten Hours, October 24 RADIOLOGY—Clinical Course, Two Weeks, by 

Fractures & Traumatic Surgery, Two Weeks, appointment 

October 17 Clinical Uses. of Radioisotopes, Two Weeks» 
October 10 


GYNECOLOGY—Office & Operative Gynecology, 
Two Weeks, November 28 
Vaginal Approach to Pelvic Surgery, One Week, © PEDIATRICS—Clinical Course, Two Weeks, by 


November 7 appointment 
OBSTETRICS—General & Surgical Obstetrics, T 
Weeks, November 70 UROLOGY—Two Week Course October 10 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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Attention to the nutritional requirements 
of patients effectively supplements medical 
procedures in helping reduce mortality 
rates and in shortening convalescence. A 
state of good nutrition enhances resistance 
to disease, increases the capacity of tissue 
for repair, and promotes morale. 


Nutritional Advantages 
Because of its enrichment and its nonfat 
milk solids content, the average enriched 
bread supplies valuable amounts of good 
quality protein, thiamine, riboflavin, niacin, 
iron, and calcium. Its protein functions for 
growth, repair, and maintenance. Its calories 
help to spare protein for specific protein uses 
and contribute to energy needs. 

The table (right) points up how effectively 
6 slices participate in providing good nutri- 
tion in illness and convalescence. 


Physiologic Advantages 

Soft and open in texture, enriched bread 
is easily masticated and swallowed. It is 
promptly and thoroughly digested. Its ap- 
petizing eating qualities reflexly incite the 
digestive processes. Producing insignificant 
amounts of smooth inert residue, it does not 
irritate the gastric or intestinal mucosa. 


an asset to therapeutic diets 
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Dietetic Advantages 

In either fresh or toasted form, enriched 
bread adds to the eating pleasure of meals. 
Neutral in flavor, it blends well with other 
foods. When appetite lags, sandwiches in- 
cluding a wide variety of foods—meat, 
poultry, eggs, cheese, salad preparations 
and various spreads— give zest to eating as 
well as needed nourishment. 

These advantages—nutritional, physio- 
logic, and dietetic—establish enriched bread 
as a valuable asset in therapeutic diets. 


Contribution of 6 Slices of Enriched Bread 


Nutrients 


Percentages of 
and Calories 


Allowances’ 


Protein 11.7 Gm. 


Thiamine 0.33 mg. 


Niacin 3.0 mg. 


Riboflavin 0.21 mg. 


Iron 3.3 mg. 
Calcium (average) 122 mg. 


Calories 379 


*Percentages of daily allowances for 143 Ib., 67 in. tall fairly 
active man of 45. Recommended Dietary Allowances, 
Washington, D.C., National Academy of Sciences— 
National Research Council, Publication , 1953. 


The nutritional statements made in this advertise- 
ment have been reviewed and found consistent with 
current medical opinion by the Council on Foods 
and Nutrition of the American Medical Association. 


AMERICAN BAKERS ASSOCIATION 20 North Wacker Drive « Chicago 6, Illinois 
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“The absorption into the blood stream 
injections of various dosages was very rapid, 
and in fifteen ahigh therapeuty 


henever oral administration is 
contraindicated— 


f ects are needed—_ 
Intramuscular Terramycin has proved it 
self an agent of. choice, efficacio 
well 
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BRAND OF OAYTETRACYCLINE 


PFIZER 
Division, Chas. Pfizer & Co., Inc. 
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INNOVATION 


SURGICAL 
LIGHTING 


@ As will be seen, no floor lamp is neces- 

sary ... each ceiling-suspended light 

head delivers intensity of from 1000 to 

6000 foot-candles (12,000 in all) as 
desired by the surgeon. 


~ 


NEUROSURGERY 


@ Sterilizable handles are attachable at 


center of each lightbeam ... it is now A M E R] C AN 


Pas the practical prerogative of the surgeon Be 
to position the lightbeam exactly where | R 
. he wants it. Circulating nurse may also : E RI IZE 

maneuver light by the remote control. Erie 6*Pennsylvania 
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for preanesthetic medication 


Injectable Solution 


. decreases salivary, pharyngeal and respiratory secretions 

. “superior . . . to either atropine or scopolamine. . .’’! 

. prolonged drying effect—lasts 3 to 5 hours 

. minimum postoperative nausea and vomiting—no urinary 
distress 

. for all age groups and all types of surgery 


Supplied: 


Multiple-dose Vials, 10 ml., each ml. containing 2 mg. Antrenyl bromide. 
1. Stephen, C. R.: Personal communication. 


Antrenyl® bromide (oxyphenonium bromide CIBA) 


CIBA 
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All of them are 
included in 

the more than 
30 organisms 
susceptible to 
broad - spectrum 


Staph. aureus (9,000 X) Str. faecalis (10,000 xX) 


Upjohn 


ELECTRON 
MICROGRAPHS 


PAN MYCIN 
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‘ 
Str. pyogenes (8,500 X) 
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suspension (PANMYCIN Readimixed) 
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NOTES AND QUOTES 


Beginning with the earliest times of which we 
have anv record, Dr. Kenneth Walker traces the 
fascinating bistory of medical progress for the 
general reader in “‘The Story of Medicine,” 
which the Oxford University Press published in 
August. The author follows its history from the 
days of the tribal medicine man through the 
great civilizations of Sumeria, Babylon, China, 
Egypt, Greece and Rome, to medieval and Renais- 
sance times, with their notions of illness bv 
“evil possession,” crude surgery and perennial 
outbreaks of plague which decimated whole 
populations. He introduces the reader to the 
medical pioneers, depicting them against the 
background of their own times and quoting as 
largely as possible from contemporary accounts 
of them. Finally, Dr. Walker comes to the present 
age of scientific medicine, discussing progress in 
surgery, anesthesia, antibiotics, radioisotope 
therapy and treatment of diseases, including 
mental illness. The book includes an unusually 
interesting selection of fifty-one balf-tone pictures 
and fifteen line cuts. 

The history of medicine is one of the most 
absorbing of all human stories. It bas an added 
fascination in that superstition and magic have 
played a very important part in its development. 
This aspect of the subject is dealt with fully and 
entertainingly. 

Dr. Kenneth Walker, M.A., M.B., F.R.C.S., is 
particularly well qualified to act as narrator of 
this story. Educated at Cambridge University 
and St. Bartholomew’s Hospital, London, he 
has bad a long and distinguished career in 
surgery. He is a London Consultant and a 
Fellow of the Royal College of Surgeons and the 
Royal Society of Medicine. He is also well known 
as a writer and is the author of the recently 
published book, “‘Living Your Later Years.” 


Grants by Sharp & Dohme to hospitals, 
colleges, universities and other institutions for 
research and clinical studies have totaled 
$92,550 since August 1, 1954, according to an 
announcement by the Medical and Research 
Divisions of Sharp & Dohme, Division of 
Merck & Co., Inc. Medical Division grants to 
support clinical studies accounted for $38,550 
of the total. 


Frederick N. Schwartz, president of Bristol 
Laboratories Inc., Syracuse, N. Y., recently 
announced that the company had obtained its 
first process patent from the United States Patent 
Office, disclosing a direct fermentation process 
for the production of tetracycline. 

The patent, which contains thirteen claims for 
“The Production of Tetracycline and Substituted 
Tetracyclines,” was applied for on March 3, 
1954, by Alexander Gourevitch and Joseph Lein 
of the Bristol Research Division and was issued 
on July 5, 1955. The process is described as 
increasing the yield of tetracycline-type anti- 
biotics over other known fermentation processes. 


A.LMmostT 40,000 foreign students, scholars and 
doctors spent the 1954-55 academic year in the 
United States, according to Open Doors, the 
annual census of foreign exchangees in the 
United States published by the Institute of 
International Education, 1 East 67th Street, 
New York City. 

What is a foreign exchangee? Is he a student, 
faculty member or physician? As defined for 
this report, he is a citizen of a country other 
than the United States who intends to return 
to his home country when his educational 
assignment is completed. 

The report gives data on the 34,232 students 
from abroad who studied in the United States 
this last year, on 635 scholars on the faculties 
of United States educational institutions and 
on 5,036 foreign doctors training as interns or 
residents in United States hospitals. This is 
the first year in which the census has given 
information on foreign scholars and doctors. 
Physicians (5,036) from eighty-four countries 
trained in American hospitals as interns or 
residents, according to the results of the survey. 
The physicians surveyed for this report all 
trained in hospitals approved by the American 
Medical Association for internships or residen- 
cies or both. 

Of the total of 39,903 exchangees 29 per cent 
came from the Far East, 24 per cent from 
Latin America, 17 per cent from Europe, 
13 per cent from North America, 13 per cent 
from the Near and Middle East, 3 per cent 
from Africa and 1 per cent from Oceania. 

Of the foreign doctors who took advanced 
training with resident status there were 3,275 
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NOTES AND QUOTES 


or 65 per cent and 1,761 were interns. Among 
the doctors from Canada and the Near and 
Middle East an unusually high proportion 
were residents; the European doctors, on the 
other hand, included a high percentage of 
interns. In tabulating the residents’ medical 
specialties, it was found that the two largest 
groups were in general surgery (663) and 
general medicine (506). After these fields the 
specialties reported most frequently were 
obstetrics and gynecology, pathology, pediat- 
rics, psychiatry, anesthesiology, internal medi- 
cine, radiology, otolaryngology and orthopedics. 

The foreign doctors were found to be training 
in forty-two states, the District of Columbia, 
Puerto Rico, Hawati and the Canal Zone. An 
extremely large group (1,186 or almost 25 per 
cent of the total) was concentrated in the state 
of New York. Other states having sizable num- 
bers of foreign physicians were Ohio, Massa- 
chusetts, Illinois, New Jersey, Pennsylvania, 
Missouri, Michigan, Maryland and California. 


Carroll J. Bellis, M.S., M.D., Pb.D., F.A.C.S., 
of Long Beach, California, senior consultant in 
surgery, Long Beach General Hospital, has been 
declared the winner of the 1955 Mississippi 
Valley Medical Society Essay Contest for bis 
paper, ““The Management of Acute Bowel 
Obstructions.” Dr. Bellis presented the paper 
at the 20th annual meeting of the Mississippi 
Valley Medical Society held at the Jefferson 
Hotel, St. Louis, September 28-30. He 
received a gold medal, a certificate and a cash 
award. The runner-up in the contest was Dr. 
Martin W. Davis, of St. Louis, for the paper, 
“The Dizzy Patient.’ Dr. Davis received a 
certificate of award at the Mississippi Valley 
Medical Society meeting. Both essays will appear 
in the January 1956 issue of the Mississippi 
Valley Medical Journal (Quincy, Illinois). 


A sLicut drop in deaths from diseases of the 
heart and blood vessels in the United States 
during 1954 was reported in The American 
Heart, the American Heart Association’s quar- 
terly publication for the general public. At the 
same time, the publication points out, these 
diseases continue to outrank all others as 
America’s leading cause of death and were 
responsible for 52.3 per cent of all deaths in 
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1954. 

According to figures provided by the National 
Office of Vital Statistics, deaths from disease 
of the cardiovascular system dropped in 1954 
to 773,980 from a high of 794,120 reached in 
1953 (from 480.2 to 501.6 per 100,000 popula- 
tion). This drop paralleled a drop in the U. S. 


‘death totals from 1,518,600 in 1953 to 1,481,000 


last year. 


The American Goiter Association again offers 
the Van Meter Prize Award of $300.00 and two 
honorable mentions for the best essays submitted 
concerning original work on problems related 
to the thyroid gland. The award will be made at 
the annual meeting of the Association which will 
be beld at the Drake Hotel, Chicago, Illinois, 
May 3, 4 and 5, 1956, provided essays of su ffi- 
cient merit are presented in competition. 

The competing essays may cover either clinical 
or research investigations, should not exceed 3,000 
words in length and must be presented in English. 
Duplicate typewritten copies, double-spaced, 
should be sent to the Secretary, Dr. Jobn C. 
McClintock, 14944 Washington Avenue, Albanv, 
New York, not later than January 1, 1956. 
The committee who will review the manuscripts 
is composed of men well qualified to judge the 
merits of the competing essays. 

A place will be reserved on the program of the 
annual meeting for the presentation of the winning 
essay by the author if it is possible for bim to 
attend. The essay will be published in the annual 
proceedings of the Association. 


As a result of negotiations, the United States 
Mission to India and the United States Em- 
bassy in India have secured the agreement of 
the Government of India to permit the con- 
tinued exportation of rhesus monkeys for 
medical research and production of antipolio- 
myelitis vaccine. All needs must be certified by 
the United States Government through the 
Public Health Service. 

Information concerning Public Health Serv- 
ice procedure and Certificate of Need forms 
may be secured from: National Institutes of 
Health, Room 1012, Bldg. T-6, Bethesda 14, Md. 


The Hawthorne Surgical Society, sponsored and 
organized by the 1945-1946 class of the Graduate 
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School of Medicine of the University of Pennsyl- 
vania, is planning its second annual dinner 
meeting in Chicago during the annual meeting 
of the American College of Surgeons on Novem- 
ber 2, 1955. If, since attending Graduate School, 
vou have become a Fellow of the American College 
of Surgeons or are a Diplomate of the American 
Board of Surgery, vou are eligible for membership 
in the Hawthorne Surgical Society of the Graduate 
School of Medicine. The cost is $8.00 per person, 
$15.00 per couple. Please reply to Dr. Julian A. 
Sterling, 1351 W. Tabor Road, Philadelphia 
41, Pa., and indicate how many reservations 
should be made. Your check, in advance, will be 
appreciated. 


A NEw volume of the Ciba Foundation series 
has recently been published by Little, Brown & 
Company. The subject matter of this volume 
deals with ageing, and it contains many items 
of particular interest in this field of increasing 
importance. 

This is the first volume of a new series called 
Colloquia on Ageing. It is intended to be a 
general exploration and appreciation of the 
present position in regard to opinion and ex- 
periment on the processes associated with or 
directly involved in the changes occurring in 
tissues with age, at whatever period of life of 
the organism from conception to death. 

Some of the more interesting chapters deal 
with the mental aspects of ageing, 17-keto- 
steroid excretion in ageing subjects, too rapid 
maturation in children as a cause of ageing, and 
adrenocortical reactivity in aged schizophrenic 
patients. 


Encouragement is seen by the statisticians of the 
Metropolitan Life Insurance Company in the 
measure of progress made during the past decade 
in reducing cancer mortality among adults prior 
to mid-life. 

In the experience of the insurance company’s 
industrial policyholders, mortality from malig- 
nancies among white females showed a decrease 
during the past decade for each age group of the 
range from fifteen through forty-four, the reduc- 
tions varying from 9 per cent at ages twenty-five 
to thirty-four to 18 per cent at ages thirty-five to 
forty-four. Among white males in this experience 
the mortality improved appreciably at ages 
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fifteen to twenty-four, and was virtually un- 
changed at ages thirty-five to forty-four; in the 
age group twenty-five to thirty-four, however, the 
trend was upward. 

The relatively favorable trend for women is 
accounted for by a considerable decline in the 
mortality from cancer of the genital organs, and 
by a downward trend in malignancies of the 
digestive system. 

“The progress made in the control of cancer 
among adults prior to midlife reflects both the 
increased tendency to seek medical care earlier 
in the progress of the disease and the advances in 
methods of diagnosis and treatment,”’ the statisti- 
cians comment. “Many lives could be saved in 
our country, as the American Cancer Society 
points out, if more cancers were detected early 
and treated promptly.” 

Contrary to popular opinion that cancer is 
almost exclusively a disease of middle and later 
life, there were more than 20,000 cancer deaths 
in the general population of the United States 
last vear in which the patient was from fifteen 
through forty-four vears old, according to the 
statisticians. These deaths accounted for approxi- 
mately one-twelfth of the mortality from cancer 
at all ages combined in 1954. 

The greatest promise of eventually controlling 
cancer, the statisticians point out, lies in further 
research. 


Dr. E. Hauser of Chicago, at the 22nd annual 
meeting of the American Academy of Ortho- 
pedic Surgeons, reviewed his success with the 
use of cortisone derivative (hydrocortone®) in 
treating twelve cases of tenosynovitis. The 
writers have been interested in treating 
ganglions by the same line of therapy thereby 
eliminating a scar, possible scar neuroma, the 
long postoperative localized pain and tender- 
ness coupled with possible recurrence. Carp 
and Stout (Surg., Gynec. e> Obst., 47: 460, 1928) 
reported as high as 31.0 per cent recurrence 
following surgical excision. Most orthopedic 
men have a healthy respect for this minor 
surgical problem and are very happy to side- 
step an operation if possible. 

The use of hydrocortisone injection therapy 
is no more a “cure-all” than any other one 
specific medical therapy; however the recur- 
rence rate, by this method, is much lower. 
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